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SURFAGE WATER SUPPLY OF LOWER MlSST‘%‘SlP‘Pl
RIVER BA%IN 192"

AUTHORIZATION AND s(iOPE OF WORK

This volume is one of a series of 14 reports presentmg results of
-measurements of flow made on streams in .the United States during
the year ending September 30, 1923,

'The data presented in these reparts were collected by the United
Btates Geological Survey under the following authority contained in
the orgamc Haw (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the Geologi-
gal Survey and the classification of public lands and examination of the geological
strueture, ‘mineral resources, and products of the fmhonal domain, :

The work was begun in 1888 in connectlon with special studies
relating to irrigation in the arid West. Since the fiscal year ending
June 30, 1895, successive sundry civil bills passed by Congress have
carried the following item and appropriations:

For gaging the streams and determining the water sypply of the United States,

and for the inyestigation of underground currents and artesian wells, and for the
preparation of reports upon the best methods of utihzmg the water resources.

Annual appropriations for the fiseal years endzng June 30, 1895-1928

1808 i ———————————— $12, 500

, 1896. e e ———————————— 20, 000
1897 to 1900, mclusnre _______________________________ 50, 000

1901 to 1902, inclusive. . - e 100, 000

1903 to 1906, inclusive . _. . o i—ea 200, 060

! 1907 e e e e e memmnm e 150,000

1008 to 1910, inclusive_ ___ . ___l_ .. i aieeemoe 100, 600 .

1911 0 1917, inelugive o oot e iy e 150, 600

1908 e m Y e m————— 175, 000

1900 o e e e 148, 244

1920 - e e e e 175, 000

1921 to 1923, mc.lusive ______________________________ 180, 000

1024 e e m—————— 170, 000

"In the execution of the work many private and State orgs.mzatlons
have cooperated either by furnishing data or by assisting in -collecting
data. Acknowledgments for cooperation of the first kind are made
in connection with- the description of each station affected; coopera—

tion of the second kind is acknowledged on page 5.
1
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Measurements of stream flow have been made at about 5,600 points
in the United States and also at many points in Alaska and the
Hawaiian Islands. In July, 1923, 1,590 gaging stations were being
maintained by the Survey and the cooperating organizations. . Many
miscellaneous discharge measurements are made at other points. In
connection with this work data were also collected in regard to pre- -
cipitation, evaporation, storage reservoirs, river profiles, and water
power in many sections of the country and will be made available in
water-supply papers from time to time. Information in regaxd to
publications relating to water resources is presented in the appendlx

to this report.
: DEFINITION OF TERMS '

The volume of water ﬁowmg in a stream—the “run-off 7’ or “dis-
charge’—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups—(1) those that represent a rate of flow, as second-
feet, gallons per minute, miner’s inches, and discharge in second-feet
per square mile, and (2) those that represent the actual quantity of
water, as run-oﬁ in inches, acre-feet, and millions of cubic feet. The
principal terms used in this series of reports are second-feet, second-
feet per square mile, and run-off in inches and acre-feet. They m;y
be defined as follows

“Second-feet” is an abbreviation for “cubic feet per second.” " A
second-foot is the rate of discharge of water flowing'in a channel of
rectangular cross section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used s a fundamental
unit from which others are computed

‘“Second-feet per square mile” is the average number of cubic feet
of water flowing per second from each square mile of area- drained
. on the assumption that the run-off is dlstmbuted utiiformly both as
regards time and area.

“Run-off in inches ’ is the depth to which an area would be covered
if all the water flowing from it in a given period were uniformly
distributed on the surface: It is used for comparing run-off with
rainfall, which is usually expressed in depth in inches.

An “acre-foot,” equivalent to 43,560 cubic feet, is the quantity
required to cover an acre to the depth of a foot.. The term is com- -
monly used in connection with storage for irrigation.

. The following terms not in common use are here defined: .

‘Stage-discharge relation,’’ an abbreviation for the term ‘relatmn
of gage height to discharge.”’

“Control,” a term used to desxgnate the sectmn or sectloms of the
stream below the gage which:determine the stage-discharge relation
at the gage. It should be noted that the control may not be the
same section or sections at all stages.- :
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The “point of zero flow” for a gaging station:is that point on the
gage—the gage height—at which water ceases to flow .over the
control. .

EXPLANATION OF DATA

The data presented in this report cover the year begining October
1, 1922, and ending September 30, 1923. At the beginning of Jan-
uary in most parts of the United States much of the premplta,tlon in
the preceding three months is stored as ground water in the form of
snow or ice, or in ponds, lakes, and swamps, and this stored water
passes off in the streams during the spring break-up. At the end of
September, on the other hand, the only stored water available for
run-off is possibly a small quantity in the ground; therefore the run-
off for the year beginning October 1-is practically all derived from
precipitation within that year.

The base data collected at gaging stations consist of records of
stage, measurements of discharge, and general information used to
supplement the gage heights and discharge measuremments in deter-
mining the daily flow. The records of stage are obtained either
from direct readings on a staff gage or chain gage or from a water-
stage recorder that gives a continuous record of the fluctuations.
- Measurements of discharge are made with a current meter. (See
Pls. I-I11.) The general methods are outlined in standard textbooks
on the measurement of river discharge.

From the discharge measurements rating tables are prepared that
give the discharge for any stage' The application of the daily gage
heights to these rating tables gives the discharge from whlch the
monthly énd yearly mean dlscharge is determined. '

The data presented for each gaging station in the area covered by
this report comprise a description of the station, a table giving results
of discharge measurements, a table showing the daily discharge of the
stream, and a table of monthly and yearly discharge and run-off. "

If the base data are insufficient ‘to determine the -daily discharge,
tables giving daily gage heights and results of dlscha.rge maasurements
are published.

The description of the station gives, in addition to statements re-
garding location and equipment, information in regard to any con-
ditions that may affect the permanence of the stage-discharge relation,
covering such subjects as the occurrence of ice, the use of the stream
for log driving, shifting of -control, and the ecaiuse and effect of back-
water; it gives also information as to diversions that decrease the
" flow at the gage, artificial regulation, maximum and minimum
recorded stages, and the accuracy of the records.

The table of daily discharge gives, in general, the dlscharge in
second-feet corresponding to the mean of the gage heights read each
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day. At stations on streams subject to sudden or rapid diurnal
fluctuation the discharge obtained from the rating table and the mean
daily gage height may not be the true mean discharge for the day.
If such stations are equipped with water-stage recorders the mean
daily discharge may be obtained by averaging discharge at regular
intervals during the day, or by using the discharge integrator, an
instrument operating on the principle of the planimeter and contain-
ing as an essential element the rating curve of the station.

In the table of monthly discharge the column headed “ Maximum”
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day it does not
indicate correctly the stage when the water surface was at crest height,
and the corresponding discharge was consequently larger than given
in the maximum column. Likewise, in the column headed ‘Mini-
mum’’ the quantity given is the mean flow for the day when the
mean gage height waslowest. The column headed ‘“Mean” is the aver-
age flow in cubic feet per second during the month. On this aver-
age flow computations recorded in the remaining columns, which are
defined on page 2, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily (1) on the
permanence of the stage-discharge relation and (2) on the accuracy
of observation of stage, measurements of flow, and interpretation of
Tecords.

A paragra.ph in the description of the station gives information
regarding the (1) permanence of the stage-discharge relation, (2) pre--
cision with which the discharge rating curve is defined, (3) refine-
ment of gage readings, (4) frequency of gage readings, and {(5)
methods of applying daily gage heights to the rating table to obtain
the daily diseharge.!

For the rating tables ‘“ well defined”’ indicates, in general, that the
rating is probably accurate within 5 per cent; “fairly well defined,”
within 10 per cent; “poorly defined,”” within 15 to 25 per cent,
These notes are very general and are based on the plotting of the
individual measurements with reference to the mean rating curve.

The monthly means for any station may represent with high aceu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and run-off in inches may be sub-
ject to gross errors caused by the inclusion of large noncontributing
districts in the measured drainage area, by lack of information con-

1 For a more detailed discussion of the accuracy of stream-flow data see Grover, N, C., and Hoyt, J. C.,
Accuracy of stream-flow data: U. 8. Geol. Survey Water-8upply Paper 400, pp. 53-59, 1916.
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cerning water.diverted for irrigation br dther use, or by mablhty
interpret the eﬂ'ecb of artificial - regulation ‘of the flow of the river
above the station. ‘‘Second-feet per square mile” and ‘“Run-off in
inches’’ are therefore not computed if such efrors appear probable.
The computatlons are also omitted for stations on streams draining
areas in which the annual rainfall is less. than 20 inches. All figures
representing ‘‘second-feet per square mile’”’ and “run-off in inches”
published by the Survey in earlier reports should be used with cam-
tion because of possible inherent but unknown sources of error. !

Many gaging stations on streams in the irrigated sections of the
United States are located above most of the diversions from those
streams, and the discharge recorded does not show the water supply
available for further development, as prior appropriations below the
stations must first be satisfied. To give an idea of the amount of
prior appropriations, a paragraph on diversions is presented in each
station description. Where figures are given these can not be con-
sidered exact but represent the best information available,

The table of monthly discharge gives only a general idea of the flow
at the station and should not be used for other than preliminary
estimates; the tables of daily discharge allow more detailed studies
of the variation in flow. It should be borne in mind, however, that
the observations in each succeeding year may be expected to throw
new light on data previously published.

COOPERATION .

In Missouri the work was done in cooperation with the State
Geological Survey, through H. A. Buehler, State geologist. Finan-
cial assistance has also been rendered by the United States Weather
Bureau, Little River Drainage District, Western Tie & Timber Co .o
Ozark Power & Water Co., and Dixie Power Co.

In Arkansas the statlon on White River at Beaver, Ark.,’ was
maintained in cooperation with the Ozark Power & Wa,ter Co., and
the stations on Ouachita River near Hot Springs and Malvern, Ark -
were maintained in cooperation with the Arkansas Light & Power Co.

In Kansas the work was done” in cooperation: with the Kansas
Water Commission, Governor Jonathan M. Davis, Chairman; H. A.
Rice, Secretary; and H. B. Walker. Financial assistance was’ also’
rendered by G. S. Knapp, State irrigation commissioner; Finney
County, Ben Allen, county engineer; Pawnee Power & Water Co.;
city of Wichita, P. L. Brockway, city engineer; and Kansas Gas &
Electrie Co. b

The station on Bayou Cocodrie near Meeker, La., was maintained
in cooperation with the Louisiana Gravity Canal Co.

26695—25—wsp 567——2
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- DIVISION.OF WORK :

Data for stations in Missouri and' Arkansas were collected and‘
prepared for publication under the direction of E..L. Williams, dis~
trict engineer until May 31, 1928, and H. C. Beckman, district
erigineer after that date, ass:sted by V. L. Austm W R. Demson,
W. S. Frame, and H. E. Zoller.

Data for stations in Colorado were’ collected and prepared-. for
publication under the direction of Robert Follansbee, district engi-
neer, assisted by P. V. Hodges, M. B. Arthur, T. J Watkins; J. W
Mangan, and Miss Florence M. Hall.

Data for stations in Kansas were collected and prepared for pub-
lication under the direction of E.. L. Williams, district engineer until
May 31, 1923, and H. B. Kinnison, district engineer after that date
assisted by G. H. Barger and C. P. Heartburg.

Data for the station in Lousiana were collected and prepared for
publication under the direction of C. E. Ellsworth, district engineer.

The manuscript was reviewed by B. J. Peterson.

GAGING STATION RECORDS
MERAMEC RIVER BASIN
MERAMEC RIVER NEAR STEELVILLE, MO.

Locarion.—In NE. 14 sec. 21, T. 38 N., R. 4 W, at highway bridge on Steel-
ville-Cuba road, 400 feet below St. Loms-Sa,n Francisco Railway bridge,
half a mile a,bove Wittenberg Creek, 2 miles below Perigee Spring, and 214
miles north of Steelville, Crawford County.

DRAINAGE AREA.—Approximately 830 square miles (measured on topographic
and soil survey maps); somewhat indefinite on account, of large tributary
springs.

RECORDS AVAILABLE.—December 21, 1922, to September 30, 1923. The United
States Weather Bureau has obtained records of stage 1 mile upstream since
October 1, 1916.

GagE.—Chain gage on downstream side of bridge; read by William Weis and
William Diehl.

DISCHARGE MEASUREMENTS.—Made from highway or railroad bridge or by
wading.

CHANNEL AND coNTROL.—Bed composed of clean coarse gravel. Left bank high.

and rocky. Right bank thinly wooded; subject to overflow at high stages.
Control is gravel bar extending 200 feet downstream from bridge; fairly
permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of records,
12.26 feet at 5 p. m. June 16 (discharge, 11,800 second-feet); minimun stage,
0.61 foot at 8 a. m. August 16 (discharge, 140 second-feet).

Maximun stage of 26.5 feet (determined from records of United States

Weather Bureau) occurred August 20, 1915.

Ior.—Stage-discharge relation not affected by ice.

REegurATioN.—Natural regulation by large springs.

Accuracy.~—Stage-discharge relation changed slightly during period. Rating
curve well defined. Gage read to hundredths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating table; shifting-
control method used December 21 to June 15, Records good.



MEBAMEC. RIVER BASIN

Discharge measuremenia of Meramec River neer Steelville, Mo., during the year end-

ing Sept. 30, 1943

B ' .
I Gage Dis- s — ‘{ Gage | Dis-
Date Made by-— height | charge Date - Made by- hefght | charge
. Feet | Sec.-ft. Feet Set:.-ﬂ.
0.80 178 | May 8 Frame and Beckma.u.. 1.23
104 237 | June 16 | W. 8. Frame.__ 12,03 | 11 400'
4.24 2,660 || July 2| V. L. Austin. 1.34 412
217 Aug..16 | H. C. Beckman_._.__.. - 66 154

Daily dischairge, in second-feet, of Meramec' River near Steelville, Mo., for the year
ending Sept. 30, 1923

Day Dec. Jan. | Feb. | Mar. | Apr. | May | June | July Aug. | Sept.

1,330 | 1,330 245 308 356 775 456 380 160

736 | 2,030 228 330 330 536 405 228 355

562 | 2,430 228 330 330 | 2,%30 330 185 366

455 | 1,330 245 330 330 | 2,060 308 185 gﬂg
380 735 330 405 355 | 1,580 308 172

308 535 430 508 406 805 245 185 228

285 508 | 1,170 465.1- 430 705 245 160 210

265 430 430 430 618 245 160 108

245 405 705 405 405 562 228 150 198

228 380 618 355 380 508 228 160 108

210 330 | 1,940 330 356 480 210 160 185

210 330 | 5,950 330 330 455 210 160 285

210 3,330 765 330 380 185 150 108

210 562 | 1,330 ! 3,430 330 380 185 150 172

228 480 | 1,170 1, 850 455 535 185 150 172

265 380 | 7,160 .960 | 5,290 | 9,720 198 150 160

285 355 | 3,130 765 | 4,850 | 4,630 455 172 180

245 330 | 1,940 705 | 2,230 | 1,670 455 405 160

228 285 | 1,100 562 | 1,850 | 1,080 245 308 160

210 265 5 535 | 1,330 765 210 228 185

895 535 895 618 198 210 210

765 508 798 536 1856 185 198

618 480 705 480 185 185 1856

535 | , 645 645 430 172 172 172

535 590 590 405 185 172 172

455 535 562 355 172 160 172

430 480 618 330 160 160 160

430 430 590 380 150 160 160

430 4056 535 | 1,170 150 160 180

380 380 508 618 108 160 160

330 805 285 160 |acecaeen

Nore.—Discharge estimated Mar. 10, 11, and June 4; gage not read.

Monthly discharge of Meramec River nea;ggteelville, Mo., for the year ending Sept.
3 * .

0,
|Drainage area, 830 square miles]
Discharge in second-feet
Run-off
Month Maxi- | Mini Por | pndh
axi- ni- nches
Mean square
mum mum mile

December 21-31... 1,410 150 479 0. 577 0.24
January. - 1,330 210 368 .443 .51
February - 2, 430 210 564 . 680 .7
March ... 7,160 228 1,250 1.51 1.74
April c——— 3, 430 308 636 . 766 .BS
May 5,290 330 917 1.10 127
JUDR oo tmamee - —emm e m——— 9,720 330 1,200 1.45 1.62
July..... 455 150 244 .204 .34
August 405 150 190 . 220 .26
SePLOIMDEr « «uee e ceccccocccccom e emee e maea 355 160 199 . 240 .27
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MERAMEC RIVER NEAR SULLIVAN, MO.

Locarion.—In N. 34 8W. 1/ sec. 35, T. 40 N, R. 2 W., at Sappington highway
bridge, 314 miles below Brazil Creek, 414 miles below Thickety Cregk, and
6 miles southeast of Sullivan, Franklin County.

DraiNnage ArEa.—1,550 square miles (measured on topographic and soil survey
maps). :

REcorps AvaiLABLE.—September 9, 1921, to September 30, 1923.

Gage.—Chain gage bolted to upstream side of bridge; read by John V. Sa,ppmg-
ton.

DISCHARGE MEASUREMENTS.—Made from downstream side of highway bridge
or by wading.

CHANNEL AND CONTROL.—Bed composed of silt, gravel, and rock; clean and

- fairlv permanent. Right bank high, rocky, and not subject to overflow.
Left bank is wooded and is overflowed at stage of about 20 feet. Control
is a bar of gravel and boulders 400 feet below gage; fairly permanent.
Small trees and brush grow on high parts of bar.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 14.15 feet at
6 p. m. March 16 (discharge, 11,200 second-feet); minimum stage, 1.72 feet
October 20 and September 1 (discharge, 304 second-feet).

1921-1923: Maximum stage recorded, 16.80 feet April 17, 1922 (discharge,
14,800 second-feet); minimum stage, 1.58 feet August 14, 1922 (discharge,
273 second-feet).

The flood of August, 1915, reached a stage of about 30.7 feet, determined
by levels to somewhat indefinite flood marks.

Ice.—Stage-discharge relation not affected by ice.

REecuLaTioN.—Natural regulation by large springs. .

Accuracy.—Stage-discharge relation permanent during year. Rating curve well
defined. Gage read to hundredths twice daily. Daily discharge ascer-
tained by applying mean daily gage height to rating table. Records good.

Discharge measurements of Meramee sﬁwer near Sullivan, Mo. dunng the year end-

ing Sept. 30, 1923
Date Made by— h(:f.ggtft ct]x);:g |l Date Made by— I h(zilggt?t clll)e:;ns
Feet | Sec.-ft. Sec.-ft.
Oct. 9 | Denison and Austin ...| 3.11 867 || Apr. 28 1,020
Nov. 14| W. R. Denison .c......} 218 474 || Aug. 11 360

Feb. 16 |..... [« [ SN .| 3.58| 1,120
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?

Daily discharge, in second-feet,.of Meramec . River pear Sullivan, Mo., for the year
ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | 'Apr. | May | June | July | Aug. | Sept.
- i
Leemeeeeef 3301 426 426 | 3,400 | 3,160 6307 770 | 1,980 920 360 317
2. 33071 4621 686 |2, | 4,880 | 430 720 720 | 1,380 770 585 02
3 317 462 630 | 1,620 | 5,000 630 720 720 | 2,780 675 426 540
462 585 | 1,320 400 720 770 675 | 4,800 630 392 500 -
317 426 5|1, 2,160 820 920 770 | 3,640 585 376 426
426 426 540 970 | 1,740 | 1,200 | 1,020 920 | 2,360 540 392 426
1,740 426 540 820 | 1,500 | 2,290 920 | 1,620 500 376 426
720 426 540 770 | 1, 2, 360 920 820 | 1, 500 392
970 426 540 720 | 1,140 | 1,860 820 | 1,260 462 845 392
630 392 540 630 | 1, 1,620 770 770 | 1,080 462 345 376
540 392 500 630 970 ! 2,360 720 720 | 1,200 462 345 360
462 392 500 585 970 | 9,030 720 7 1, 260 462 360
426 426 462 540 | 1,440 | 8,910 | 2,920 675 | 1,080 426 330 345
392 462 462 630 | 1,500 | 3,960 | 6,400 6875 970 426 330 345
392 500 426 675 11,320 | 3,560 | 4,040 | 1,620 | 1,020 426 330 345
392 540 392 720 | 1,140 [10,100 | 2,640 | 8,310 { 6,180 462 330 330
376 | 540| 426| 720|1,020 (8070 | 1,980 | 7,830 | 9,870 | 1,020 | 330 | 330
376 540 302 675 3,880 | 1,680 | 4,440 | 3,800 820 360 330
360 500 392 630 820 | 2,850 | 1,440 040 | 2,290 585 500 330
317 500 392 630 770 | 2,220 | 1,260 | 3,160 | 1,740 462 462 345
330 462 392 720 7204 2,040 | 1,200 | 2,360 | 1,380 426 870 360
360 462 392 820 675 | 1,740 | 1,140 | 1,860 | 1,200 392 | 1,080 376
360 426 376 500 1,600 | 1,140 | 1,620 | 1,020 392 426
345 426 376 500 6304 1,320 | 1,200 | 1,440 920 376 392 345
360 426 376 630 630 | 1,200 | 1,500 | 1,560 920 376 392 345
360 1,080 | 1,200 | 1,800 870 360 360 330
345 1,020 | 1,140 | 1,680 920 360 345 330
345 K 920 970 | 1,560 | 1,020 376 345
345 870 920 | 1,740 | 1,620 360 345 317
. 360 820 870 | 2,500 | 1,320 345 346
360 770 oo 2,780 (. ._...| 345 330 |- ceee

Monthly discharge of Meramec River ;ear Suilivan, Mo., for the year ending Sept.
. 0, 1923

{Drainage area, 1,550 square miles]

Discharge in second-feet
* Run-off
Month Maxi | Mini Per | . ig
axi- i- inches
Mean square
mum mum Tnile
October __oveeocomrauaan. 1,740 317 452 0.292 0.34
November . 540 392 443 . 286 .32
Deeember.... 3,720 376 804 . 519 .60
January. —— 3, 400 500 1,030 . 665 W77
5,000 630 1,460 942 .08
10,100 630 2,610 1.68 1.94
1 720 1,450 935 1.04
8,310 675 1,970 1.27 1.46
9, 870 870 2, 090 1.35 151
1 345 507 327 .38
1,080 330 414 267 - g;
317 368 237 .
The year.... 10, 160 317 1,130 .729 9.91
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MERAMEC RIVER NEAR EUREKA, MO.

Locarion.—In SE, 14 sec. 32, T. 44 N., R. 4 E., at Votaw Ford highway bridge
on Eureka-Valley Park road, one-fourth mile below Antire Creek, 134 miles
above St. Louis-San Francisco Railway bridge, 2 miles east of Eureka, St.
Louis County, and 3 miles below Big River.

DRAINAGE AREA.—3,800 square miles (measured on topographic and soil survey
maps).

REcorDs AvaiLABLE.—August 26, 1903, to Julv 21, 1906, and October 6, 1921,
to September 30, 1923.

Gage.—Chain gage bolted to handrail on downstream side of bridge; read by
J. W. Paul. Datum of present gage not some as that used 1903 to 1906.

DiISCHARGE MEASUREMENTS.—Made from downstream side of highway bridge or
by wading. Flood measurements are made from railroad bridge 1% miles
below gage.

CHANNEL AND CONTROL.—Bed composed of coarse gravel and boulders. Right
bank high, rocky, and wooded. Left bank wooded at edge and cultivated
beyond; becomes overflowed at stage of about 27 feet. Control is a short
section of river channel of rock and gravel just below gage; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 16.95 feet at
5 p. m. March 17 (discharge, 24,800 second-feet); minimum stage, 0.72 foot
October 5-6 (discharge, 365 second-feet)

1922-23: Maximum stage recorded, 24.45 feet Aprll 19, 1922 (discharge,
38,600 second-feet); minimum stage, 0.60 foot September 28, 1922 (dis-
charge, 320 second-feet).

The flood of August 22, 1915, reached a stage of 38.8 feet, and the flood
of February 1, 1916, a stage of 35.6 feet, determined by levels to high-
water marks.

Ice.—Stage-discharge relation not affected by ice.

REeGULATION.—Some natural regulation caused by springs. .

Accouracy.—Stage-discharge relation changed during high water in May.
Rating curves used before and after the change well defined between 600
and 30,000 second-feet; extended beyond these limits. Gage read to hun-
dredths twice daily. Daily discharge ascertained by applying mean daily
gage height to rating table., Records good except those below 500 second-
feet.

Discharge measurements of Meramec River near Eureka, Mo., during the year end-
tng Sept. 30, 1923

Date Made by— Gal Dis- || Date Made by— Qoge, | Dis-

Qct. 8| Austin and Denison-._
Nov. 15 | W. R, Denison
Dee. 8| V.L.Austin..
Feb. 156 | W. R. Denison. -
Mar. 16| V.L. Austing cewenaeo..




Daily discharge, in secorid-feetl, of Meraméc River néar Buréka, Mo.,

MERAMEC RIVER BASIN

ending Sept. 30, 1923

11

for the year

B . g N IS oot o . i [

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mer. | Apr. | May | June | July | Aug. | Sept.
550 610 | 7,140 | 8, 11“2)8 1,380 | 1,860 | 1,760 | 6,680 | 1,440 740 680

580 640 ) 5,440 11, 1,470 | 1,470 | 1,560 | 5,100°| 1,620 740 680

610 840 | 4,440 {13,400 | 1,560 | 1,470 | 1,560 | & 250 | 1,530 { 1,010 L)

730 960 | 2,790 | 9,900 | 1,660 | 1,470 | 1,660 | 8,120 | 1,350 | 1,720 | 1,170

730 920 | 2,360 {6,870 | 1,760 |.1,760 | 1,860 | 8,960 |'1,260 | 1,350 { 1,530

700 960 | 2,160 | 4,560 | 2,900 | 1,960 | 2,160 | 5,720 | 1,350-{+2:680-| 1,260

700 | 1,120 | 1,760 | 3,480 | 4,320 | 2,360 | 1,960 | 4,810 { 1,260 | 1,260 | 1,170

670 | 1,200 | 1,660 | 2,900 | 6,220 | 2,570 ; 1,760 | 4,070 ) 1,170 | 1,090 905

640 | 1,000 | 1,380 | 2,680 | 5,440 { 2,160 | 1,560 | 3,230 | 1,170 | 1,170 870

610 | 1,080 | 1,300 | 2,360 | 4,080 | 1,760 | 1,470 | 2,680 | 1,080 | 1,010 870

550 1 1,040 | 1,230 | 2,060 | 5,310 | 1,560 | 1,470 | 3,470 { 1,010 { 1,010 835

525 880 | 1,150 | 1,960 17,200 | 1,470 | 1,380 | 7,160 905 | 870 740

670 | 800 | 1,080 | 5,050 (22,000 | 3,840 | 1,200 | 4,810 | 870 | 7I0{ 740

700 765 | 1,080 | 5,180 |20,600 [14, 500 | 1,380 | 4,070 835 770 710

700 730 1'1,120 | 4,440 [15,700 {14,500 | 1,470 | 4, 835 710 710

765 730 | 1,380 | 3,480 19,300 | 8, 400 10,600 | 4,810 940 | 1,090 710

840 730 | 1,380 | 2,680 |24,200 | 5,700 (18,100 | 8,440 | 1,090 110,000 620

920 730 | 1,290 | 2,260 |22, 500 | 4,320 |18, 500 {16,500 | 1,010 | 1,620 620

840 840 060 111,600 | 3,480 (13, 11,100 905 800 620

840 | 730 6,480 | 2,900 {11,100 | 5,720 | 835.] 740 680

840 640 4,920 | 2,680 | 9,860 | 3,500 |* 905 | 2,700 680

765 530 4,320 | 2,360 | 4,950 | 3,010 870 | 2,460 650

670 525 3,720 | 2,260 | 3,710 | 2,570 | 770 | 1,440 650

610 580 3,120 | 2,060 | 3,230 | 2,130 770 | 1,440 650

670 580 2,900 | 2,060 | 3,120 | 1,920 740 | 1,440 620

670 525 2,570 | 2,260 | 3,950 | 1,720 740 | 1,000 820

670 | 1,200 2,260 | 2,060 | 6,680 | 1,720 | 740 | 940 590

610 | 6,090 2,160 | 2,060 | 6,520 | 1,620 740 905 560

580 | 9,900 1,960 | 1,960 | 5,250 | 1,530 740 836 535

80 eieeea..| 478 810 | 6, 740 1,760 | 1,860 | 5,100 | 1,440 740 85 | 1,350
31 478 5,700 1,760 |- 6,040 740 | 1,530 [oceens

ENOTE.—Discharﬁe, Jan. 10-12, interpolated. Large discharge, Aug. 17, caused by heavy rain near

Monthly discharge of Meramec River net;g gléureka, Mo., for the year ending Sept. 30,

[Drainage area, 3, 800 square miles]

Discharge in sscond-feet
Run-oft
Moneh Maxi- | Mini Per | ingh
axi- ni- ]
mnm mgm Mean squ_age
L0151 76) T U 4,200 365 791 0.208 0.24
November 920 525 686 181 .20
ber.- «.ne.. 9, 900 525 1,630 .420 .49
January - 7,140 1,080 2,240 . 589 .68
February 13, 400 1,290 3,850 1,01 1.056
arch .o.... 24, 200 1,380 7,330 1.93 2,22
April. -l 14,500 1,470 3,370 . 887 .99
AY evee - 18, 500 1,290 4,980 1.31 1.51
June 16, 500 1,440 4,880 1.28 1.43
P01 I, 1,620 740 999 . 263 .30
A t 10, 000 710 1, 510 . 397 .46
September. .. —_— 1,530 535 798 .210 .23
THE FOAT ae e ceincaconnaramennn 24,200 365 2,750 724 9.80
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MERAMEC SPRING NEAR ST. JAMES, MO,

LocarioN.—In SE. 34 sec. 1, T. 37 N., R. 6 W., 30 feet above log bridge,
600 feet below outlet of spring, 1 mlle above mouth of spring branch, and
6 miles southeast of St. James, Phelps County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—March 1, 1903, to July 21, 1906,2 and November 11, 1921,
to September 30, 1923, -

Gage.—Vertical staff gage in two sections fastened to overhanging oak tree on
right bank about 100 feet downstream from gage used 1903 to 1906 and set
af different datum; read by F. E. Beezley.

DisCHARGE MEASUREMENTS.—Made by wading. .

CHANNEL AND CONTROL.—Bed composed of coarse gravel; small growth of
aquatic plants in channel. Control is a coarse gravel bar 200 feet below
gage; clean and practically permanent. Stage-discharge relation affected
by backwater from Meramee River during high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3 feet June 16
(affected by backwater from Meramec River); maximum discharge, 420
second-feet March 17; minimum stage, 1.12 feet November 28-29 and
December 18-26 (discharge, 79 second-feet).

1903-1906: Maximum discharge uncertain owing to backwater from Mer-
amec River; minimum dlscharge, 73 second-feet, during periods in January
and February, 1904.

1922-23: Maximum discharge, 420 second-feet March 17,1923 ; mini-

- mum diseharge, 79 second-feet November 28-29 and December 18-26, 1923.

Accuracy.—Stage-discharge relation permanent, except as affected by back-
water from Meramec River whenever river is more than about 6 feet above
low-water stage; not affected by ice. Rating curve well defined. Gage
read to hundredths once daily except Sundays. Daily discharge ascertained
by applying daily gage height to rating table. Records fair for April td
J une and good for remainder of year.

Dzscharge measurements of Meramec Spring near St. James, Mo., during the year
ending Sept. 30, 1923

Date Made by— ke | sy || Date Made by— g | s
Feet | Sec-ft. Feet | Sec-ft.

Oct, 10 | Austin and Denison...| 1.25 107 || Apr. 16 | V. L. Austin__.______._ 1.62 208
84 19 | Austin and Williams..{ 1.39 178

102 | July 2 | Austin and Frame.___._ 1.33 129

158 | Aug. 14 | H. C. Beckman.__.__._ 1.17 94

1Published as “ Meramec Spring near Meramee, Mo.,” in Water-Supply Papers 99, 131, 173, and 209.
High discharges given in those reports are probably much too large, as no allowance was made in deter
mining discharge from gage heights for backwater from Meramec River.
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Daily dischargs, in second-feet, of Meramer Spréng. near 8t.James, Mo., for the year
endmg Sept. 80 1923

s s . o

[
z
2

Dec, | Jan. | Feb. | Mar. Apr. ‘Masy | June | July

g
g

Day: ‘Oct.

2
3
g
]
5
5
g
2
B
g

a1 | »79| 10| 100 37| 14| 7| 7| wo| e

8e:
83 81| 162] 209] 100|e1081 120} 122 =337 | 110 90
83 81| 144| 264| 100| 107| 120] 100+  132) 1077 @1
83 90| 130 233 100 103 114 o134 | 127 s 3%
83| %100 120{ 106 | e1¥1| 100 | 110] 147 e124| 1
o8¢ 95| 1174 166{ 122| '180{ 110 150" 122 | s 140 114
88 95 110] 144] 194! 134 e310} 342] 117! 95 9
87 95 | »107 | 134| 2821 ,130| 110] 34| 114 gg 2
87 92| 104 127 233) e122{ 110] 130| =112 90
87 0| 102 122{ 203| 114 | 14 e11 90! <90
85| o8| 100 17| 170| 107| 107] =128 | o110 90 90
! 85| 87| o7 eu4|ov2r| 102! 10¢| 122|ew8| | @
e85 85 95{ 1122335 100] 164{ 117 ¢106| e88 05
85 83 1731 402| 200 «102| 114 o105 87 92
ag4 83| 2100| 160| 316| 316| 100| 117} =104 87 20
o84 83| 104| 140 a287 | 134| Y1781 =102 0] 85
83 811 102 127 v342| 218| v264| ¥334| 100 87| 85
83| 80| 100 1 182 | 282 | »334| 137 122 85
85 79| 100| s115| o351 | 160{ 264| 334| o126 | 122 85
ag4 79 97| 110 282 | 144| 282| 26a| 114 2110 83
83 79 97| 104| 233| 140 e241| 218 e112| ?67 87
87
90
88
87
85
85
84

3
&
8
8
B
2
S
8

97
79| 2173 | 128 | 100| 124 | 134( 130| 140| 104| 87| e84
79| 5160 | 134 |.oeoo.. 122 | 120 | i27| 152|102 85| e84
e80 | 5208 | 124 120 | 124 e127( 1427 100| 85| 83
2173 | 122 10 foveens] 127 oo 12| & .-

s Qage not read; dlscharge interpolated
¢ Discharge estimated

\Id OTE. ——-stage-discharge relation affected by backwater from Meramec Bwer Mar. 12 and 16, May 16,
n

Monthly discharge, in second-feet, of Meramec Sprmg near St James, Mo., for the
year ending Sept. 30, 1923

‘| Maxi-| Mini- : Maxi- | Mini-
Month mum | mum | Mean . Month » Mean

87| 79| 832 33| 114

| 100 137 67| L2
102 05| 112 47| 85 5
209 | 95| 138 14| 88
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BOURBEUSE RIVER AT UNION, MO,

Location.—In SW. 14 sec. 26, T. 43 N., R. 1 W,, at highway bridge on St.
Clair-Union road, 800 feet above Flat Creek, 1 mxle east of Union, Franklin
County, 4 miles below Hamilton Creek, and 7 iniles above Birch Creek.

DRAINAGE AREA.—T767 square miles (measured on topographic maps and base
map of Missouri).

RECORDS AvAILABLE.—June 7, 1921, to September 30, 1923. The United States
Weather Bureau has records of stage since October 19, 1916, ,

Gaee.—Chain gage on downstream side of highway bridge; read by William J.
Keller. Prior to September 24, 1921, a vertical staff gage on left bank 150
feet above bridge, set to same datum. Sea-level elevation of zero of gage,
491.9 feet as reported by the United States Weather Bureau.

DIscHARGE MEASUREMENTS.—Made from downstream side of bridge or by
wading.

CHANNEL AND CONTRoL.—Bed composed of clay and coarse gravel. Control is
bar of clean, coarse gravel 800 feet below gage; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.10 feet at
6 p. m. March 17 (discharge, 8,930 second-feet); minimum stage, 0.80 foot
October 5 and 6 (discharge, 40 second-feet).

1921-1923: Maximum stage recorded, 14.70 feet April 2, 1922 (discharge,
14,600 second-feet); minimum stage, 0.80 foot October 5 and 6, 1922 (dis~
charge, 40 second-feet).

Maximum stage recorded by United States Weather Bureau, 27.3 feet at
3 p. m. August 22, 1915. Flood of 1897 reached a stage pf 26.0 feet (exact
date unknown).

REeguraTioNn.—None.

Accuracy.—Stage-discharge relation changed during high water February 2 and
again on August 17; not affected by ice during year. Rating curve used
October 1 to February 1 well defined; curve used February 2 to August 17
well defined above 200 second-feet; curve used August 18 to September 80
fairly well defined. Gage read to hundredths twice daily. Daily discharge
ascertained by applying mean daily gage hexght to ratmg table. Records
good.

Discharge measurements of Bourbeuse River at Union, Mo., during the year ending
Sept. 30, 1923

Date Made by— h‘g,.*’é A ch%‘ge Date Made by— ,g,‘gjt egifée
Sec.-ft. Feet | Sec~ft.

Oct. 9 488 || Peb. 16 | W.R. Denison 2,97 7
Nov. 14 60 || Apr. 23| V. L. i 2.01 286
Dec. 8 60 | Ang. 10 | W.8 186 | 238
8 59 30 1. 63 98
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Daily discharge, in second-feet, of Boukbéitse River at Union, Mo., for the year ending
Sept. 30, 1923

.

R . L Y ' . R oF . By .

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
42 51 55 500 | 2,590 280 205 385 190 108 65 65
42 54 55 475 | 4,440 280 205 310 405 99 128 84
42 57 .54 360 | 2,140 | , 280 190 280 822 108 | 328 g
41 57 57 265 | 1,380 205 190 235 | 1,720 98 205 ¢
40 55 541 220 855 448 220 220 648 100 156 6
42 52 54 570 190 4257 99| 205 67
56 50 ° 58 425 172 205 88 190 .88
53 51 58 365 163 235 122 144 9
425 64 58 328 154 185 99 220 116
220 66 61 295 144 220 83 345 90
141 62 60 263 138 328 80 120 76
100 58 58 448 130 405 82 142 73
81 61 57 855" 117 855 99 165 68
68 64 57 119 | 855 93| 119 63
65 64 57 154 855 83 1156 54
59 72 55 365 990 80 100 58
56 70 58 310 | 6,540 175 760 52
52 70 56 990 | 1,720 149 310 55
52 81 52 760 822 99 175 140
49 76 54 730 | 545 | 115] 118 82
49 73 54 595 405 93 94 62
49 70 52 405 310 80 108 54
47 84 51 310 263 83 84 50
46 63 51 250 220 85 400 50
45 61 51 235 188 79 296 48

T 45 60 50 328 165 74 204 47
44 58 425 328 185 72 158 46
44 57 | 1,800 263 138 70 124 45
44 55 | 2,680 280 126 67 102 42
43 54 | 1,120 263 115 66 81 44
44 | ... 580 220 66 [ B .

Monthly discharge of Bourbeuse River atI gtg;ion, Mo., for the year ending Sept. 30,

[Drainage area, 767 square miles]

,

Discharge in second-feet
Run-off
Month P in inches
Maxi- | Mini- er
N mum | mum | Mesn square
OCtODRT - o e ca e cccsmaca e o mman—- 425 40 71.8 0. 094 0.11
November.. e oceceeceeea 81 50 61.7 . 080 .09
) S - 680 50 262 . 342 .30
T Y emem 810 82 226 .295 .34
February. 4, 40 160 752 . 980 1.02
March ... 8,280 235 | 1,620 2.11 2.48
April o 3,140 190 564 735 .82
ay 990 117 308 . 402 46
June 540 115 708 .920 1.08
July 175 66 93, .122 .14
August 760 65 194 .253 .29
September 110 42 67.4 088 .10
The year 8,280 40 411 .536 7.22
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BIG RIVER AT BYRNESVILLE, MO.

Location.—In SE. 4 sec. 12, T. 42 N., R. 3 E., at highway bridge in Brynes-
ville, Jefferson County, 200 feet below dam a.nd mill at Byrnesville, 4 miles
- above Heads Creek and Rockford’ dain, and 13 miles above mouth.
DRAINAGE AREA.—892 square miles (measured on topographic and United States
soil survey maps).
RuCORDS AvAILABLE.—May 10, 1922, to Beptember 30, 1923.

Gage.—Chain gage bolted to handrail on downstream side of bridge; read by
Charles Steidle. ‘
DiscHARGE MEASUREMENTS.—Made from upstream sideé of bridge or by wading.
CHANNEL AND CONTRoL.—DBed composed of silt, gravel, and rock; clean and

fairly permanently. Control is a bar of clean, coarse gravel 500 feet below
gage; practically permanent. Brush grows on bar above low-water line.
ExTrREMES or sTagE.—Maximum stage recorded during year, 17.40 feet at
6 a. m. May 17; minimum stage, 2 feet at 6 p. m. October 1.
1922-1923: Maximum and minimumn stages recorded same as given above.
RecuLatioNn.—Slight diurnal fluctuation in the flow at low stages is caused by
grist mills above.
Accuracy.—Stage-discharge relation practically permanent; not affected by ice
during year. Gage read to hundredths twice daily. Daily discharge not
determined.

Discharge measurements of Big River at Byrnesville, Mo., during the year ending
Sept. 30, 1923 :

Gage Dis- G Dis-
Date Made by— height | charge || D8%e Made by— height | charge
Feet | Sec.-ft. : Feet | Sec.-ft.
Oct. 8| Denison and Austin...| 7.15 2,820 {| June 18 | W, 8, Frame - ceoeceeeee- 6,38 1,880
3.67 418 || Aug. 30 |..... {1 11 S, 3.08 189
5.92 1,200 30 | Beckman and Frame ..| 3.01 230
7.15 1,990 30 |eena- [ [ P 2,04 175
8.84 3,070
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Daily gage het.ght in fect of Big River ut:Byrnesville, Mo.;-for the year ending

Sept, 30, 1988

Day Oct. | Nov. | Dec. | Jan. | Feb. | ¥ar. | Apr. | May | Jume | July | Aug. | Sept.
lowescccmcncae| 2,06 2272 2.76| 9.85] 8.68| 4.25| 3.08) 4.00| 6.70{ 3.48) 2.81 2,64
cccemapemens| 326 2.08( 8,48 7.28|10.86| 4.15| 3.92| 3.88| 7.02| 3.42| 2.85| 265
2.64| 3.01| 336| 5.75[12.881 4.12| 3.88| 3.72| 7.32| 3.40 | 4.09 4.60
2,37 816 3.8 | 5.14( 823 4.28( 3.02| %80( 9.52| &48| 465 4.32
228 | 3.08) 3.16|.475| 6.36| 515| 442| 4.00| 6.82]| 3.60 | 4.48| 4.58
230 | 2.97| 3.89| 4456| 5.63| 575 48| 5.80| 7.42| 4.05| 4.25 4.02
321| 278 3.68) 4.28] 530 7.76| 472 510! 6,68 400 3.66 3.55
8.36| 3.05| 3.62 400! 500} 7.32| 445 | 458! 6.62| 52| 3.623| 3.40
4941 3.07| 397 3.06| 4.80| 618) 412 435 540 | 3.28| 3.60| 3.40
410| 2.88| 3.03| 3.83| 4.70| 555| 3.95| 4.18| 502! 3.14| 3.156| 3.4
3,63 2.83 | 8.50| 3.66| 4.63| 6.68| 4.02| 408! 562} 305} 3.30| 3.36
3,32 2.80| 3.41| 3.61| 546|1110| 3.90| 3.95| 8.25| 3.19| 3.36| 3.08
3.14| 2.81| 3.26( 348) 6.90]16.72| 8.30) 3.80| 6.25! 3.13| 3.08| 289
3.05| 2.89| 3.28| 3.62| 6.98| 8.62|13.48) 432] 525| 3.07| 294! 271
2.95| 296 325 3.92| 574 | 70| 9.62| 7.60] 522 3.09 28| 270
2.88( 3.22| 3.16( 4.42| 514 |14.18| 6.08(1525! 6,98 3.44! 2.83| 2.67
2.80 [ 3.241 3.18| 4.23| 4.82|17.02| 580 |17.38| 6.60| 3.98|.4.70( 2.62
2.80 3.31 | 3.07! 418 472 848 548 9.32 | 7.08{ 4.58| 3.24| 2.62
2.72| 3.06| 2.97| 3.85| 4.35| 688 | 518|13.55| 6:82| 3.921 296 261
272 323 2.87| 372 420 6.18) 488|788 6.02) 3.45) 3.16| 281
27t 317} 2.8t 479! 415! 575 470} 6606 515) 3.21| 400 2.88
2,53 | 302| 287| 521 | 4.05| 542 | 4.65| 58| 4721 3.10| 6.52| 282
258 | 3.02| 28| 525| 3.88 | 518) 455) 540 4.52) 3.05) 485 275
2.75| 2.92| 2.80| 4.76| 3.82| 508 4.88| 5.15| 4.25| 293 | 450 295
258 2.88| 2.83| 4.54 | 3.70| 4.90| 4.30| 562| 410] 2.80| 3.80| 279
250 2751 289 4.40| 3.75| 4.60| 4251 7.02| 3.90) 273| 3.42| 2.69
2.58| 287 3.51| 4.96( 400 4.48( 4.15| 865 3.88{ 264 | 3.26 ( 2.57
25621 2.82[10.25| 6681 4.38| 442 4.22| 902| 3.75| 278 3.08| 2.52
255} 2831 0.90| 6.48 440 4.38| 830 3.88| 2.81| 298| 232
2.64| 275 6.35| 560 | 428 | 412 7.82| 3.80}| 2.76 | 2.80| 2.5
2.67 foeaeeee| 850! 6.33 415 | 7.78 |cenean 278 276 |cccanee

HEADWATER DIVERSION CHANNEL BASIN-
CASTOR RIVER AT ZALMA, MO.

LocaTioN.—In 8. 15 sec. 29, T. 290 N., R. 9 E., at highway bridge in Zalma
Bollinger County, 2 miles below Perkins Creek, 4 miles above Cato slough,
and 7 miles above levee of headwater diversion channel of Little River Drain
age District.

DRAINAGE AREA.—395 square miles (measured on topographic maps, soil survey
maps, and base map of Missouri). -

RECORDS AVAILABLE.—September 12, 1921, to September 30, 1923. The Little
River Drainage District, Cape Girardeau, has records of stage since July 1,
1919.

Gage.—Chain gage bolted to downstream side of bridge; read by Lowell King.
Elevation of zero of gage above mean sea level, 300 feet.

Di1scHARGE MEASUREMENTS.—Made from downstream side of bridge or by
wading. )

CHANNEL AND CONTROL.—Bed composed of silt, sand, and gravel; fairly perma-
nent. No well-defined control. Banks are wooded and are overflowed at a
stage of about 374 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 74.0 feet at
8 a. m. February 2 (discharge, 8,100 second-feet) ; minimum stage, 51.38 feet
at 8.45 a. m. October 1 (discharge, 41 second-feet).

1921-1923: Maximum stage, 74.0 feet November 20, 1921, and February 2,
1923 (discharge, 8,100 second-feet); minimum stage, 51.31 feet August 21,
1922 (discharge, 36 second-feet). )
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Toe.—Stage-discharge relation not affected by ice. - ‘

DiversioNs.—During extremely high stages river overflows neck of horseshoe
bend, and the total flow does not pass bridge section. Records, however,
show entire flow of stream. Entire flow is diverted 7 miles below gage into
headwater diversion channel, which empties into Mississippi River 314 miles
south of Cape Girardeau.

Accuracy.—Stage-discharge relation permanent during year. Rating curve well
defined below 4,000 second-feet; extended above that stage. Gage read to
hundredths twice daily; readings rather unreliable. Daily discharge ascer-
tained by applying mean daily gage height to rating table. Records fair for
medium and high stages and poor for low stages.

Discharge measurements of Castor River at Zalma, Mo., during the year ending Sept~

’

— Gage | Dis- - Gage | Dis-
Date Made by height | charge | D8t Made by height charge
Fee! | Sec.ft. Feet | Sec.-ft.
Oct. 3 | Denisonand Austin._..[ 51.40 43 || Apr. 25 | V. L. Austin._____.____ 65.82 | 3,560
Jan. 17 | W. R. Denison ......... 52.97 190 || Aug. 8| W. S, Frame_____.. —-a] 52211 107

Daily discharge, in second-feet, of Castor River at Zalmé, Mo., for the year ending
Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
84 109 | 1,320 | 5,480 | 1,600 209 | 465, 940 168 48 146
94 109 830 | 7,980 | 2,320 325 423 | 1,870 157 46 157
99 109 | 590 7,380 | 3,080 540 | 608 | 1,720 140 69 146
9 109 495 | 4,320 | 3,940 | 1,400 § 3,500 | 1, 124 | 237 140
94 114 | 423 | 1,900 | 4,950 240 114 | 495 135

119 109 381 | 1,400 { 3,720 | 1,270 | 2,560 409 104 325 130-
99 114 353 { 1,090 | 1,870 | 708 | 1,400 325 146 130
109 119 312 852 | 1,520 608 | 1,060 89 104 124
104 119 | 299 723 | 6,900,{ 525 830 213 84 101 119
99 114 261 540 | 4,660 381 495 312 84 97 114
94 109 237 381 | 2,420 423 465 703 79 109
™u 104 381 11, 451 | 1,140 | 1,520 %4 9 104
94 104 213 381 | 1,160 | 1,780 | 1,400 | 1,750 74 87 99
157 104 225 367 896 | 1,060 | 2,390 69 84 94
237 104 225 367 | 1,240 573 | 2, 495 84 81 8%
213 104 213 367 | 1,040 525 | 6,900 590 168 77 84
179 104 201 367 1o 7 556 | 7,200 | 743 157 74 79
190 104 190 3563 626 | 1,780 | 5,760 573 124 540 79
201 99 179 353 510 | 1,110 | 4,950 465 9% 874 74
179 94 225 299 465 423 | 3,670 423 94 325 69
168 94 | 5,580 249 423 437 | 3,120 325 89 225 64
157 94 { 3,000 261 395 578 | 2,420 286 84 140 60
146 94 11,240 367 353 874 | 1,720 249 79 190
140 89 381 261 | 5,310 0 249 74 179 54
130 89 | 808 409 261 | 3,850 556 273 74 168 52
124 89 644 423 261 874 | 1,160 225 69 168 50
119 201 743 683 273 451 | 1,780 190 64 157
114 | 2,360 | 830 | 1,110 273 940 | 1,380 273 60 157 64
109 | 1,380 | 852 |...__.. 273 703 990 | 209 55 157 60
109 663 | 1,140 ... 286 525 786 237 54 146 64
1,040 | 2,250 286 608 51 146 | eemenn

NoTe.—Daily discharge estimated Feb. 25-28, Mar, 1-4, 10, 2631, May 15-18, and Aug. 6-17 from rec-
ords of rainfall and flow of near-by streams.
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HEADWATER DIVERSION QHANNEL BASIN 16

jlom‘,hly di;:chaxge of Castor River at Zalma, Meu, for.the year.ending Sept.}30, 1088,
[Drainage area, 395 sqirare miles]

Discharge in second-foet
v : Run-off
Month Maxi- | Mint- | Per |in inches
can Rquare )
: m!”"’ mum |, mile
October T ) 4| 1| oim 0.20
November .... . w——— 237 132 .334 .87
December. el 2,860 269 .681 .0
January 5, 580 179 822 2.08 2. 40
February. 7,980 249 | 1,400 3.54 3.69
6,900 261 | 1,570 3.97 4.58
April 5,310 2991 1, 2.63 | 2.93
ay , 200 4223 2, 572 6. 60
TUN8 oo e 1,870 190 | 612 1.56 1.78
July. I 168 51 948 2230 | .28
...... 874 46 188 476 .56
September —....... 157 50 93.6 . 237 ' .26
The FOBE -..nemeeeeneeemecmmesemmmmsmmmm s 7,980 a 713 L8 | 2438

WEHITEWATER RIVER AT WHITEWATER, MO.

LocaTioNn.—In grant No. 2271, T. 30 N., R. 11 E,, at Missouri Pacific Railway
bridge 1,000 feet northwest of depot in Whitewater, Cape Girardeau County,
1 mile above Crooked Creek, 3 miles above headwater diversion channel, and
10 miles below Byrds Creek.

DRrAINAGE AREA.—326 square miles (measured on United States soil survey
maps).

REcorps avaiLaBLE.—September 12, 1921, to September 30, 1923. The Little
River Drainage District, Cape Girardeau, has records of stage from Febru-
ary to September, 1921.

Gage.—Chain gage fastened fo guardrail oh upstream side of “railroad bridge;
read by William Fingerhut. Prior to November 30, 1921, a vertical staff
gage in two sections, from 32 to 59 feet, fastened to downstream side of
bridge piers. Zero of both gages 300 feet above mean sea level.

D1scHARGE MEASUREMENTS.—Made from upstream side of highway bridge 2,000
feet below gage or by wading.

CHANNEL AND coNTROL.—Bed composed of sand, gravel, and silt; . shifting;
obstructed at times by driftwood at railroad bridge. Control is a section
of rocks and boulders just above highway bridge; practically permanent.

EXTREMES OF 8TAGE.—Maximum stage recorded during year, 54.73 feet February
2; minimum stage stage, 31.27 feet October 2.

1921-1923: Maximum stage recorded, 55.5 feet November 20, 1922 min-
imum stage, 31.08 feet August 10, 1922.

Accuracy.—Stage-discharge relation not permanent; not affected by ice but
affected by backwater from headwater diversion channel during high stages of
the channel. Gage read to hundredths once daily. Daily discharge not
determined. -

Discharge measurements of Wha,tewater River at Whitewater, Mo., during the year
ending Sept. 30, 1923

Date Made by— k.| s, || Date Made by— O |
Feet | Sec.-ft. .| Feet |Sec.~ft.

Qet. 2, Denisonand Austin....| 31.0 16 || Apr. 25| V. L. Austin .......... +33.56 | 218
Jan. 16 | W. R. Denison ... __.. 32.60| 116 || Ang. o | W.S. Frame [ J 211 | sl

« Stage-discharge relation probably affected by backwater from headwater diversion channel.
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Daily gage height, in feet, of Whitewalter River at Whitewater Mo., for the year end'
ing Sept. 30, 1923

Feb.

z
<
g
8
B
§
2

Apr. ay | June { July | Aug. | Sept.

36,09 3 5
35.75 | 32.34 | 32,068 | 37.73
36.17 | 32.30 | 32.42 | 33.86

41.90
37.26 1 32.20 | 32.42 | 3.4
35.30 | 32.18 [ 32.20 | 32.86

35.50 | 32.14 | 32.08 | 38280
34.17 | 32.10 { 32.00 | 32.40

SEHRE B¥RINI

38. 47.95 33.16 | 33,72

36. 54.73 33.08 | 33.35

34, 54,27 33.18 | 33.42

33. 51.90 34.48 | 36,63

33, 48,02 42.30 | 46.61

33. 4.10 42.60 | 43.34

33,24 32, 42,04 37.88 [ 40.98

82,08 32, 40.18 36.45 | 80.66
82.16 32, 88.16 81| 35.27 | 38,15 53 | 32.04 | 31.94 | 32.26
32.06 35, 87.25 95, 34.52 | 36.86 | 33.24 | 32,02 | 32.47 ; 3218
31.7232.03 | 32.48 1 85.25 | 35.17 | 34.07 | 84.98 { 35.65 | 32.00 | 32.20 | 32.08
31.86 | 32.23 | 32.37 | 83.38 | 47.17 | 33.75 | 84.34 | 30.30 | 31.98 | 31.94 | 82.05
31.86 | 31.81 | 8232 [ 88.45 { 50.71 | 40.78 | 83.60 | 37.73 | 31.96 | 31.84 | 31.99
32.04 | 31,04 | 32.38 | 36.556 | 43.34 | 45.43 | 33.30 | 35,32 | 31.98 | 31.82 | 31.05
33.76 | 32.00 | 33.80 | 34.90 | 40.46 | 39.88 | 53.12 [ 34.20 | 32.18 | 31.80 | 31.90
82.62 | 32.00 | 32.83 | 34.12 | 52.97 | 37.43 | 54.55 | 38.90 | 32.02 | 31.76 | 3L.88
32.25 | 32.00 3&52 83.87 | 53. 35.73 | 54.10 | 36.15 | 31.96 | 32.80 | 31.84
82,32 | 31,96 | 32.45 { 33.60 | 47.17 | 34.70 | 50.04 | 36.04 | 31.96 | 45.40 | 31.86
33.56 | 31.70 | 32,38 | 33.32 | 44.75 | 34.37 | 47.26 | 36.50 | 31.08 | 39.10 | 32.60
32.54 | 31.86 | 32.40 | 33.28 | 42.85 | 34.01 | 44.75 | 34.70 | 31.92 | 33.12 | 42.60
32.26 | 31.92 | 46.81 | 33.18 | 40.72 | 33.80 | 42.36 | 33.66 | 31.88 | 32.74 | 33.83
32,16 | 32.19 | 46.70 | 33.08 | 41.40 | 33.71 | 40.32 | 33.20 | 31.90 | 33.32 | 3278
82,07 | 31.77 | 4L 32.93 | 41.66 | 33.62 | 38.53 | 32.04 | 31.84 | 33.00 | 32.46
32.02 | 31.96 | 39.70 | 32.86 | 38.36 | 36.71 | 37.15 | 32.78 | 31.80 | 32.44 | 32.30
31,98 | 31.94 | 38.50 | 32.81 | 37.23 | 38.40 | 35.12 | 32.68 | 31.86 | 32.30 | 32.18
31.98 | 31.02 [ 37.40 | 33.08 | 35.27 [ 38.65 | 36.45 | 32.58 | 31.84 | 32.20 | 32.08
31.94 | 32.10 | 36.35 | 34.44 | 34.45 | 37.80 | 35,10 | 32,52 | $1.80 | 33.02 | 32.01
31.96 | 41.40 [ 38.80 | 34.15 | 34.18 | 87.20 | 34.65 | 32.50 | 32.40 | 36.02 | 31.96
31:95 | 38.22 | 87.40 |.__....| 33.80 | 36.20 | 34.77 | 32.48 | 34,35 | 32.74 | 31.94
31.94 | 35.90 | 36.30 33.57'| 34,50 | 35.50 | 32.60 | 82.54 | 32.38 | 31.84
35.16 | 41.20 33.32 37.25 |. 32.20 [ 32.22 |...__.

NOTE. -—Stagg d)scharge relation affected by backwater from headwater diversion channel during high
stages of the
ST. FRANCIS RIVER BASIN
ST. FRANCIS RIVER NEAR PATTERSON, MO.

Locarion.—In N. 14 sec. 16, T. 29 N., R. 5 E., at Black’s highway bridge, 114
miles above Clark’s Creek, 4 miles below Big Creek and 3 miles east of
Patferson, Wayne County.

DRAINAGE AREA.—956 square miles (measured on topogra.plnc maps and base
map of Missouri.

RECORDS AVAILABLE.—June 16, 1921, to September 30, 1923.

Gaee.—Chain gage fastened to upstream side of highway bridge; read by
William Harris.

DISCHARGE MEASUREMENTS.— Made from downstream side of bridge or by wading.

CHANNEL AND cONTROL.—Bed composed of elean sand and gravel; fairly perma-
nent. Right bank high and rocky. Left bank sandy, thinly wooded, and

- subject to overflow at stage of 20 feet. Control is a heavy gravel bar 1, 000
feet below gage; practically permanent.

EXTREMES OF DISCHARGE—Maximum stage recorded during year, 19.38 feet at
noon March 16 (discharge, 34,600 second-feet); minimum stage, 2.12 feet
at 5 p. m. October 3) discharge, 16 second-feet).

1921-1923: Maximum stage estimated from flood marks, 20 feet Novem-
ber 19, 1921 (discharge, 36,600 second-feet); minimum stage, 2.10 feet
August 21, 1922 (discharge, 5 second-feet).

Ice. ——Stage-dlscharge relation not affected by ice.

Accouracy.—Stage-discharge relation changed during high water on February '
1. Rating curves well defined between 310 and 28,000 second-feet and
fairly well defined beyond these limits. Gage read to hundredths twice
daily. Daily discharge ascertained by applying mean daily gage height to
rating table. Records good.
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Discharge measurements of '8t. Francis River néar Palterson, Mo., during the year
ending Sept. 30, 1923

: Gage | Dis- . Gage | Dis-
Date . Made byf height | charge Date Made by height | charge

Feet | Sec.ft.

Oct. 3 | Austin and Denison....{ 2.26 | . 28 || Feb, 8

Jan. 18 | W. R. Denis 3.21 466 | 4

22 foemee do 5.46 | 2,340 || Apr. 27 |

Feb., 2 |ac... de .. 16,72 | 22,800 || Aug. 8

| 2 - do 11.91 12. 600

Daily discharge, in second-feet, of St. Francis River near Patterson Mo., for the year
ending Sept. 30 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
18| 31| 944,760 34,000 ‘62| sr2]2, 310 13| 76
18 34 75 | 2,320 21,600 ; 1,080 508 9161 1, 232 104 7o
17 31 98 | 1,600 (11,000 | F10 | 630 {1,760 | 2, 199 | 104 | 1,260
21 28 111 | 1,260 | 4,060 | 1,170 958 | 3,380 | 2, 173 790 710
19 31 122 958 | 2,420 60 | 1,760 { 7,360 | 1, 147 810 710
18 78 98 830 940 | 2,600 | 1,680 ) 3,260 | 1, 126 214 515
32 75 122 750 680 | 3,380 | 1,420+ 2, 1, 121 288 3
% 2,510 11,260 | 1,940 | 1, 114 173 246

600

940

320

320

760

940

i%0

000

830

830

o4 | 75| 108| 377{1,080| 2,510 | 830 |1,080.| 1,040

81| 115{ 334 958 18,700 | 750 | 872 | I,000

491 174! 131| 204 1,940 | 6,400 | 1,940 | 750 | ‘872

41 98| 122 3522320 83140)5460| 700! 750

341,080 | 115 440 |71,680 | 4, 2,960 {22,400 | * 815

53 872 101{ 710 | 1,340 {34,600 | 2,040 |25,800 | 1,760

51 £30] 91| 5157]1,080 6,080 | 1,680 | 7,040'] 1,080

45| 630| 81| 455| 9152420 1,340 | 3,380 | 1,940

39| ‘4851 70| 419! 750 2,820 1,170 | 3,260 | 1,600

37| 368 70| 670| 750 1,850 | 1,040 12,700 | 1,170

47| 88| 642,220 670]1,600| 915(2180 | @15

45| 240 . 642600  630)1,680 | 7i0 1,%3 750

37| 28| 582320 501,510 1,600 {1,260 590

4] 196| 64)|1,600| 515|1,340]6,240 {1,080 | 440

851 174 58 | 1,340 | 433 11,260 | 1,850 | 1,080 | 334

37| 160 781,340 3,080 | 1,510 | 2,900 | 294

131 | 872 (1,600 915 | 1,340 | 2,820 |' 250

32| 115 8,540 | 3,260 830 | 1,660 { 1,760 | 915.

34| 115730207 2,600 750 | 1,000 | 3,140 | 552

30| 1041 1,760 | 2,420 710 | 915 334
32 5,600 | 7,200 |- 500 2,700

93 144
98| 134 134
18| 16

98| 106 106
98| 96 08
06| 88 91
10 168 8
98 | 2,040 94
93 830 %
© 60| 426 94
91| 304 28
85| 199| 104
187 94

76| 4 86
76| 134 77
7] 114 70
76| 108 60
83| 98 65
%] 0 2
1] 8 66
FYCR BT

Monthly discharge of St. Francis River near Palierson, Mo.,; for ihe year ending
Sept. 30, 1928

[Drainage ares, 956 square miles]

Discharge in second-foet
Month Maxi s Per 'Rlimc'gﬁ
axi- ni- in inches
mum mum Mean square

October . 131 17 43.5 0. 046 0.05
NOVember. et cmn a e e —eee 1,080 28 260 . 272 .30
December - 8, 540 58 7i8 LT81 .87
January c—— 7,-200 204 | 1,520 1.59 1.83
) V011 TV 34, 000 426 | 3,560 3.72 3.87
£:X () | 34,600 500 | 3,620 3.79 4.37
.Y 1] ¢ 1 S N 6, 240 508 | 1,590 1,66 1.85
BY e emm e mcmmmmm—m— e —— e ———m—r—n———————— - 25, 800 750 | 38,780 3.95 4.55
June. 2, 600 250 | 1,160 1.21 1.35
LY o v ceeccmm e ee 310 76 17 122 .14
August 2, 040 76 264 . 276 .32
September. .o e ccee e 1,260 62 226 .236 .26
The year. ——— 34, 600 17 | 1,400 1.46 19.76
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LITTLE RIVER DITCH NO.1 AT KIRK, MO.

LocarioNn.—In sec. 27, T. 19 N., R. 10 E., at St. Louis-San Francisco Railway
Co.’s bridge at Kirk, Dunklin County, 934 miles below ditch No. 63, nearest
lateral, and 20 miles above Arkansas State line where ditch empties into
Big Lake.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—September 13, 1921, to September 30, 1923. The Little
River Drainage .District, Cape Girardeau, Mo., has records of stage since
May, 1920.

Gace—Chain gage bolted to downstream guardrail of railroad pile trestle; read
by B. F. Brewer. Prior to December 2, 1921, a painted vertical staff gage
fastened to pile trestle on downstream side. Zeros of both gages 200 feet
above mean sea level.

CHANNEL AND cONTRoL.—Bed composed of clean sand and small gravel; fairly
permanent; occasional snags lodged in bed. No well-defined control.

DiscaarGE MEASUREMENTS.—Made from downstream side of highway bridge
on Kennett-Hayti road, 114 miles below gage, or by wading near highway
bridge.

EXTREMES OF DI1SCHARGE.— Maximum stage recorded during year, 55.90 feet Feb-
ruary 4 and May 20 (discharge, 5,620 second-feet); minimum stage, 44.80
feet October 1-5 (discharge, 112 second-feet). .

1921-1923: Mazimum stage recorded, 56.25 feet April 4, 1922 (discharge,
5,940 second-feet); minimum discharge, 110 second second-feet September 17
and 19-21, 1921.

Ice.—Stage-discharge relation not affected by ice. :

DiversroNs.—Entire flow of Castor and Whitewater rivers, and other small
streams formerly flowing into Little River, are now diverted into Mississippi
River 70 miles north of the station. The drainage west and south of ditch
No. 44, which enters 17 miles above, is diverted into diteh No. 81; and the
drainage south of ditch No. 63, which enters 934 miles above, is diverted into
ditch No. 66. The three main ditches, Nos. 1, 66, and 81, run parallel from 9
miles above the station to the Arkansas State line, where the drainage dis-
trict ends. R '

Accuracy.—Stage-discharge relation permanent during year. Rating curve well
defined. Gage read to half-tenths once daily; readings not entirely reliable.
Daily discharge ascertained by applying daily gage height to rating table.
Records fair.

Discharge measurements of Little River diich No.1 at Kirk, Mo., during the year
ending Sept. 30, 1923

Date Made by— lg 0 ehDJ?Qe Date Made by— h%?f& chI;i,’g’e
Feet | Sec.-ft. Feet | Sec.-ft.

Oct. 1| Austin and Denison...| 44.88 124 || Apr. 24 | V. L. Austin_._.._..... 48.10 1,160
Jan. 21 | W.R.Denison.__......_.| 60.12 | 22,200 || Aug. 6| W.8. Frame. eaa o o.. 45. 51 286

Mar. 20 | William Mulhollandb..| 55, 50 5,260

a Made during ra)fidly rising stage; computed discharge for constant stage, 2,030 second-feet.
b Engineer of Little River Drainiage District.
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Daily discharge, in second-feet, of Litile River ditch No. 1 at Kirk, Mo., for the year
ending Sept. 30, 1928

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June { July | Aug. | Sept.

) SISO B § b 122 238 510 | 4,800 | 1,230 | 1,160 | 1,300 | 1,580 | 1,090 260 122
122 238 570 | 5,040 | 1,190 | 1,300 | 1,160 | 1,540 880 290 133
122 250 670 | 5,860 | 1,160 | 1,300 | 1,460 | 1,540 810 290 390
122 276 A00 | 5,620 | 1,120 | 1,540 | 2,880 | 1,540 740 290 317
122 346 600 | 5,450 { 1,080 | 2,440 | 4,800 | 1,620 670 276 303
166 375 540 | 5,360 | 1,160 | 4,030 | 4,960 | 1,460 570 276 360
166 390 510 | 5,200 | 1,920 | 3,770 | 5,040 | 1,260 480 263 360
166 | 375! 480 | 4,440 | 2,270 | 1,880 | 5,040 | 1,230 | 480 | 263 331
166 375 480 1 3,710 | 2,070 | 1,880 | 4,660 | 1, 160 480 250 303
166 360 480 | 3,280 | 1,460 | 1,970 | 3,400 | 1,160 480 250 276
166 346 450 | 2,940 | 1,700 | 1,700 | 2,440 | 1,230 420 250 250
166 331 420 | 2,270 | 4,160 | 1,580 | 2,020 | 1,460 420 178 225
166 331 420 | 2,380 880 I 1,620 | 1,740 | 1,500 420 178 213
166 317 420 1 2,990 | 5,040 ' 2,550 | 1,740 | 1,300 390 178 201
166 317 480 | 2,660 | 5,120 | 2,720 | 4,030 | 1,160 390 178 190
166 317 510 | 2,720 | 5,200 | 2,220 { 5,200 | 1,160 375 178 190
190 303 540 | 1,880 | 5,280 | 1,880 | 5,450 | 1,160 375 178 - 178
225 303 570 | 1,740 | 5,280 | 1,620 | 5,540 | 8,770 375 178 178
250 200 600 | 1,620 | 5,860 | 1,460 | 5 540 | 4,100 375 178 201
250 | 200 | 670 | 1,460 | 5,360 | 1,380 | 5,620 | 3,280 | 331 178 250
250 | 200 | 1,300 | 1,460 | 4,510 1,300 | 5,540 | 2,220 | 317 | 178 303
250 290 | 4,440 | 1,380 | 4,870 | 1,230 | 5,540 | 1,540 303 201 263
238 290 | 4,580 | 1,300 | 3,840 | 1,190 | 5,200 | 1,190 303 178 225
238 290 | 4,300 | 1,230 | 3,280 | 1,160 | 4,440 | 1,090 303 166 213
238 | 200 4,800 1,230 {2,770 | 1,160 | 3,100 | 950 | 303'| 166 201
238 303 | 3,640 | 1,230 | 2,330 | 1,190 | 2,660 880 303 166 201
238 | 331 | 3,640 | 1,300 | 2,070 | 1,190 | 2,490 ; 810 | 303 | 166 190
238 { 360 [3,280 | 1,300 { 1,740 | 1,230 | 2,330 | 880 | 303 | 144 178
238 420 1 3,220 |.......{ 1,700 | 1,700 | 1,970 | 1,300 303 133 166
238 480 | 2,770 | ... 1,580 | 1,460 | 1,840 | 1,230 420 122 186
31 122 480 | 3,520 1,460 1,790 200 | 122 |oeneeme

Monthly discharge, in second-feet, of Little River ditch No. 1 at Kirk, Mo., for
the year ending Sept. 30, 1923

Month Maxl- | Minl- | yregn Month Maxl- | Mink | pregn

Octob 144 112 5,620 | 1,160 3,580
November. 250 122 , 100 810 1, 540
December 480 238 1,080 290 452
January . 4, 800 420 290 122 204
February. 5620 | 1,230 390 122 236
March 5,360 | 1,000

April __ 4,030 | 1,160 1,760 The year..a..ce...| 5,620 112 1,320
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LITT.LE RIVER DITCH NO. 81 AT KIRK, MO.

LocarioNn.—In sec. 27, T. 19 N., R. 10 E., at St. Louis-San Francisco Railway
Co.s bridge at Kirk, Dunklin County, 1 mile below nearest lateral entering
above, and 20 miles above outlet into Big Lake at Arkansas State line.

RECORDS AVAILABLE. ——September 13, 1921, to September 30, 1923. The Little
River Drainage District, Cape Girardeau, Mo., has collected records of stage
since May, 1920.

Gage.—Chain gage bolted to guard timber on downstream side of railroad pile
bridge; read by B. F. Brewer. Prior to December 2, 1921, a painted vertical
staff gage fastened to downstream side of pile bent of railroad bridge. Zeros
of both gages 200 feet above mean sea level.

DiscHARGE MEASUREMENTS.—Made from downstream side of highway bridge
on Kennett-Hayti road 5 miles east of Kennett and 114 miles below gage,
or by wading near highway bridge.

CHANNEL AND CONTROL.—Bed composed of clean sand and small gravel. Chan-
nel is artificial ditch section; fairly permanent. No well-defined control.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 53.90 feet
February 6-7 (discharge, 2,370 second-feet); minimum stage, 43.75 feet
October 4-7 (discharge, 26 second-feet).

1921-1923: Maximum stage recorded, 54.05 feet April 4-5, 1922 (discharge
2,390 second-feet); minimum discharge, 20 second-feet August 11-20, 1922.

Ior.—Stage-discharge relation not affected by ice.

Diversions.—This ditch drains all the area west and south of ditch No. 44 in
Little River basin and diverts natural flow from ditch No. 1, whieh is now
the main stream. (8ee Little River ditch No. 1 at Kirk, Mo.)

Accuracy.—Stage-discharge relation changed during high water in January.
Rating curve used until January 21 well defined; curve used after that date
well defined between 90 and 2,200 second-feet and fairly well defired beyond
theselimits. Gage read to half-tenths once daily; readings not entirely relia-
ble. Daily discharge ascertained by applying daily gage height to rating
table. Records fair.

Discharge measurements of Little River ditch No. 81 at Kirk, Mo., during the year
ending Sept. 30, 1923

Gage | Dis- _ Gage | Dis-
Date Made by— height | eharge Date Made by height | charge
Feet | Sec.{t. Feep | Secot.
Oct. 1| Austin and Denison...| 43.89 39 || Apr. 24 | V. L. Austin....__.._... 46. 44 430
Jan. 21 | W, R. Denison........ 51.227 1,560 || Aug. 61 W.S.Frame._.._.__... 44,611 ° 156
Mar. 21 | William Mulhollands_.| 52.48 | 1,900

« Engineer of Little River Drainage District.
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Dmly discharge, in second-feet, of Litile River dztch No. 81 at Kirk, Mo., for the year
ending Sept. 80, 1923

Day Ool; | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. { May | June' | July | Aug. | Sept.
49 36 67 287 | 2,190 520 460 716 424 173 50
36 36 67 273 | 2,220 424 540 424 754 340 160 62
31 36 102 289 12,280) 480 500 | 644 | 308, 146 153
26 36 116 273]2,310| 442 874 | 898 202 | 180 160
26, 36 226 257 | 2,220 424 11,730 | 1,920 540 264 173 180
26 42| 226| 257 |2,370| 520|1,980 1,808 500| 236 | 160 194
28 26| 226 | 2,370 922 1 610 | 1,920 480 236 153 194
42 42| 2261 211(-2,250| 826 948)1,670| 460| 236 140 104
42 42| 211 | 196|1,810| 802 | 974 1,210 460| 222| 127 166
42 42 196 188 | 1,210 778 754 802 460 208 127 127
36 48 181 181 | 1,160 710 666 666 844 201 127 114
36 48 174 174 1 1,100 ;2,040 | 710 600 850 194 127 101
36 64 166 | 166(1,260 (2,070 732| 540 802| 164 120 101
36 54 158 166 | 1,390 | 2,130 | 1,060 540 666 187 114 101
36 54 151 188 | 1,210 | 2,130 850 | 2,130 580 180 108 101
36 54( 151! 196|1,080 | 2,220 | 710 2,280; 622 | 173| 101 101
36 60} 137 1,000 | 2,220 | 6222280 ) 666 | 173 101 101
38 8 [ 130 808 [ 2,250 | 1590 | 2,346 | 802| 173 94 10t
36 123 123 273 688 | 2,100 540 | 2,340 | 1,050 173 101 101
38 106 123 666 | 2,040 500 | 2,340 | 974 166 101 173
36 109 123 | 1,050 622 | 1,610 500 | 2,810 802 158 101 208
36 95 1331, 560 | 1,680 | 480 [ 2,070 644 | 146 | 108 173
3 | 81| 12311,8 ] 540|1,530| 460[1,530| 540} 140 101 140
36 67| 123)1,300| 5001670 | 42| 1,180 442| 140 04 127
36 123 | 1,768 500 | 1,640 424 | 1,600 3566 140 94 114
36. 67| 137 11,160 | 520 | 1,500 4241 71,000| 308 | 140 82 108
36 67 181 974 580 | 1,450 | 424 974 292 140 75 101
38 67| 174|1,160 | 560 (1,080 | 442 44| 140 75
e - 36| 67 196 | 1,100 |~. ceee| 974 422 802 580 140 63 88
|| " 36 67| 226 948 | ..o... 808 540 732 500 187 56 88
31 36 287 | 1,890 . 110 bt 1, N P,

Monthly discharge of Little River ditch Neo. 81 at Kirk, Mo., for the year ending

Sept. 30, 1923
Discharge in second-feet
Month
Maxi- Mini-
mum mum | Mean
(016173117 R 42 2%
November 123 36 3% csy
December. ..... 257 67 158
January 1,980 166 640
February ... 2,370 500 1,290
March - 2, 250 424 1,320
April_._. 1, 980 424 748
ay 2, 340 424 1,320
June 1,050 292 604
July ——- 424 140 201
August 180 50 114
September 208 50 127
The year. 2,870 26 552
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LITTLE RIVER DITCH NO. 66 AT KIEK, MO.

LocarioNn.—In sec. 27, T. 19 N, R. 10 E., at St. Louis-San Francisco Railway
Co.’s bridge at Kirk, Dunklin county, half a mile below diteh No. 72, half
a mile above ditch No. 73, 8 miles below ditch No. 64, most northerly lat-
eral, and 20 miles above outlet into Big Lake at Arkansas State line.

RECORDS AVAILABLE.—September 13, 1921, to September 30, 1923. The Little
River Drainage District, Cape Girardeau, Mo., has collected records of
stage since May, 1920.

GaAgeE.—Chain gage bolted to downstream guardrail of railroad pile bridge; read
by B. F. Brewer. Prior to December 2, 1921, a painted vertical staff gage
fastened to downstream side of pile trestle. Zeros of both gages 200 feet
above mean sea level.

DiscHARGE MEASUREMENTS.—Made from downstream side of highway brldge
on Kennett-Hayti road 114 miles below gage or by wading.

CHANNEL AND CONTRoL.~—Bed composed of clean sand and small gravel; arti-
ficial ditch section; fairly permanent. Some snags lodged in bed of stream.
No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 53.85 feet
May 21 (discharge, 1,580 second-feet); minimum stage, 43.75 feet October
13 to November 9 (discharge, 3 second-feet).

1921-1923: Maximum stage, that of May 21, 1923; minimum stage, 43.2
feet October 30 to November 17, 1921 (discharge, 1 second-foot).

IcE.—Stage-discharge relation not affected by ice.

Diversions.—This diteh drains the old Little River channel below ditch No. 51,
the last diversion into ditch No. 1, and all the Little River basin south and
east of ditch No. 63 (see Little River ditch No. 1 at Kirk, Mo.).

Accuracy.—Stage-discharge relation changed during high water in January.
Rating curves fairly well defined. Gage read 1o half-lenths once daily;
readings not entirely reliable. Daily discharge ascertamed by applying
mean daily gage height to rating table Records fair.

Discharge measurements of ILiitle River ditch No. 66 at Kirk, Mo., during the year
ending Sept. 30, 1923

Date Made by— (Sage | Dis | Date Made by— gt | o

Feet | Sec.- ﬂ Sec.-ft.

Oct. 1 | Austinand Denison_...| 43.90 88 221
Jan. 21 | W.R. Denison.......... 50.76 | 1, 040

Mar. 21 | William Mulholland =._| 49,55 | 760

s Engineer of Little River Drainage District.



ST. FRANCIS RIVER BASIN

2T

Daily discharge, in second-feet, of Little River ‘ditch No. 66 at Kirk, Mo., for the
year ending Sept. 30 1923

Day. Oct. | Nov. | Dec. | Jan. { Feb: | Mar. | Apr. | May |-June | July | Aug. | Sept.
7 8 10 107 | 1,380 260 ] 234 516 423 178 35 16
6 3 10 102 | 1,420 247 221 348, . 453 147 51 28
6 8 50 97 | 1,480 221 221 438 393 127 47 185
6 3 58 92 | 1,480 221 247 758 848 112 50 107
6 3 112 82 11,540 197 794 | 1,030 818 102 55 162
6 3 112 77 | 1,540 333 920 | 1,050 303 93 51 - 278
6 3 102 77 | 1,540 583 812 | 1,030 303 88 47 288
6 3 97 72 | 1,500 453 438 | 1,060 303 84 43 303
6 3 97 58 | 1,380 438 363 6562 288 80|+ 89 157
6 4 87 54 | 1,080 453 348 500 308 76 35 147
4 4 77 50 | 1,050 453 303 348 584 71 35 117
4 6 72 46 584 | 1,080 303 | . 303 686 |. 71 82 98
8 7 62 42 635 | 1,150 333 273 686 71 28 84
3 7 58 42 584 1 1,140 669 273 500 67 26 76
3 7 54 54 484 | 1,140 618 | 1,380 348 63 22 67
3 7 54 72 393 | 1,190 550 | 1,440 423 59 22 63
8 10 50 87 363 | 1,170 363 | 1,480 453 59 22 5%
3 13 42 102 -333 | 1,120 803 | 1,520 758 56 22 59
3 13 42 112 288 | 1,050 260 | 1,580 920 51 22 67
3 13 58 127 273 884 247 | 1,580 974 47 22 197
3 13 58 794 260 | 1,580 238 43 22 197
3 10 58 686 247 11,580.| - 758 | + 39 35 147
8 10 54 618 %‘1’ 1,540 | 584 | 39 32 17
] 10 50 567 1,620 4231 389 "8 102
8 10 54 453 197 § 1,300 | . 107 39 .28 84
8 10 62 393 197 992 173 39 25 80
3 10 72 348 197 | 1,050 ( 147 39 22 75
8 10 87 303 247 812 221 39 22 63
8 10 97 273 686 635 221 39 19 56
3 10| 107 260 | 652 | 5186 1987 117 16 51
8 107 l 247 308 [eeeee e 59 16 [cavenu-

Monthly discharge of. Little River ditch No. 66 at Kzﬂc Mo ,far the year ending
Sept. 30 1923 -

¢

Discharge in second-feet
Month Maxi Min
axi- 1-
mum mum | Mean
Octob 7 3 4.06
November. 13 3 7.37
December. - 112 10 68.1
January. 1,210 42 363
Fel 1,540 221 764
MaArCh oeeercmcaemccmcmcccc e e m——— 1,190 197 602
April 920 197 389
May 1, 580 273 951
June 974 147 454
July — 173 39 7.8
August. e e 59 16 322
September 303 16 120
The Fear.. ceaeuocecramereeeecmmmeacn ccmrmm e memmem 1,580 3 819
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WEHITE RIVER BASIN
WHITE RIVER AT BEAVER, ARK,

LocatioNn.—In sec. 20, T. 21 N., R. 26 W,, at Missouri & North Arkansas Rail-
road bridge a quarter of & mile east of depot at Beaver, Carroll County, 3
miles above Leatherwood Creek, and § miles below Cedar Creek.

DRAINAGE AREA.—1,270 square miles (measured on topographic maps and base
map of Arka,nsas)

RECORDS AvaILABLE.—July 17 1909, to December 31, 1910, and May 16 to Sep-
tember 30, 1923.

Gage.—Chain gage on upstream side of bridge; read during 1923 by Harvey
Skelton. During 1909-10 a chain gage on upstream side of bridge with
datum 1.5 feet lower than datum of present gage.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge or by wad~

~ ing.

CHANNEL AND CONTROL.—Bed composed of clean sand and gravel; fairly perma-
nent. Right bank high and rocky; Left bank thinly wooded and subject to
overflow at extreme high stages. Control is a clean gravel bar half a mile
below gage; practically permanent.

EXTREMES OF DISCHARGE,—Maximum stage recorded during period, 17.43 feet
at 3 p. m. May 16 (discharge, 21,500 second-feet); minimum stage, 2.15 feet
August 25 and September 1 (discharge, 45 second-feet).

1909-10: Maximum stage recorded, 17.35 feet May 17, 1910 (discharge
21,500°second=feet); minifium stage, 1.55 feet October 1-8, 1909 (discharge,
42 second-feet). These gage heights refer to datum of gage installed in
1923.

Accuracy.—Stage-discharge relation assumed permanent during 1909-10; was
permanent during 1923, but ehanged during interval between these periods;
not affected by ice. Rating curve used for 1909-10, fairly well defined above
300 second-feet; curve used for 1923 well defined above 110 second-féet.
Gage read to half-tenths once daily during 1909-10 and to hundredths
twice daily during 1923. Daily discharge ascertained by applying mean
daily gage height to rating table. Records for 1909-10 fair for medium
and high stages and poor for low stages. Records for 1923 good.

Discharge measurements of White River at Beaver, Ark., during the year ending
Sept. 30, 1928

Gage Dis- Gage | Dis.-

Date Made by— heigght charge || Date Made by— hetght | charge
Sec.-ft. Feet | Secft,

Apr. 24 | E. L. Williams 1,670 || May 18 | H. C. Beckmaf ... 9.20 7,460
May 16 | H. C. Beckman. . . 20, 800 19 foeee U 1 DRI RRI 7.26 4,870
17 fevann 40 e . 2 15,600 || July 14 do - 2.59 144

17 |eaeaa A0 el 12,300 || Sept. 13 | V. L. Austin wecauun... 2.53 114




Wy Ul U wiYTE RIVER BASIN 0 &9

Duily discharge; i seconti-feet, of White' Riop'dl Beaver, Ark., for the perivds Tuly
R f?;’ 3909; to ﬁ(ec.'l.ﬂ,’1910‘,‘and"May~‘16' to Sept. 3’0,“1993‘-1133

. T
Day } July | Aug. | 'Sept. Day July | Aig. | Sept. Day July | Aug. { Sept.
1909 : #
1 110 52 76 52 -1801 . 57 45
b S N 91 52 76|. 52 180} | -52 48
[ SN eeeeed] 0L 52 69 52 155 52 45
4 o1 52 69 52 155 - 45
5 91 52 62 52 132 52 4%
[T, 1 57 62 48 132 52 45
7 76 57 62 45 132 52 45
2 76 57 62 45 132 52 45
......... —eeeea] T8 52 62 45 116-{ 57 45
10. 76 52 62 45 .| -11e 67 45
110 [ 2
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
42 57| 132| 156| 210|3,510|1,520| 462 |1,440| 900 132
57| 132 132| 225|2,040| 970 | 418 |1,280( 710| 210 155
42 57| 132| 155 180 |Y,600-] 802 | 372| 97 590 | 210 158
42 57| 182| 155| 180 (1,280 | 620| 330 | 835( 1,120 195 168
42| 100 (1,680 | 1so| 210| 970| 740 | 310| 740 83 180 155
42 4,630 | 155| "155| 835|1,280 | 202| 620| 710| 180 258
42| 16825701 ,330| 155| 770|1,950| 292| 590 | 510| 535 310
42] 202 1,440 " 305| 180 | 620 1,600 292 510 | 1,770 226
57| 275 0 155 | 500 (1,280 | 202 740 590 (1,680 258
57| 210 770 240| 155) 620 1,860 | 310]1,120 970 258
52| 155( 650 | 225 180 435(1,600( 310 (1,040 970 970 210
48| 132| 535| 210 132 | 485|1,860| 275| 1,440 8,020 | 740 210
42 121 485 | 310 155| 4625230 | 258 | 1,280 10,500 | 770 180
571 121 485 372 132| 440|279 | 225 | 970 |59080 | 562 156
481 110 462 330| 132 | 418(2,790| 225 | 802 (2790 | 485 144
48 | - 168 330 | 155| 37212900 1,770 | 680 1,950 ( 418 132
481 240 395 155 | 350 | 3,010 {21,500 | 562 | 1,440 | 462 121
481 2921 872 330! 180 | 310! 2,570 9,880 | 462 1,120 305 110
52 | 485 3 195 | 310 ] 1,050 | 4,630 | 418 372 110
57! 395| 810| 330| 168| 2751,680 (3,010 418 802| 202 110
62 330| 310| 330 202| 275|1,440 | 2,350 | 485| 680 | 275 110
84| 258 275 330 395 258 1,280 (2,040 | 440 | 562 275 110
84| 240 5| 330 | 485 | 240 3,000 395{ 510| 275 100
76 | 210 330 590! 240| 835(3,770 | 462 2 | . 258 91
69| '180{ 210 275| 710| 210{ 835 (3,640 418 395 ..225( . @I
62| 108 225 310 210| 710[3,120| 680 850 210 91
571 186 225| 26811, 210 { 620)2240| 680 330| 180 91
57 | 1821 910 27(5) ‘3,120 | 210 | 56211,770 1,360 | .202| 168 | .. 310
57 ‘?2 a0 |- 195 535 | 1,440 | 1,950 |- 258 | . 155 275
67 182 '292| 2407% 258 1 462 11,120 1,120 | 275 .155 195
62 180 | 210 |.._. 835 |.veuans| 970 268 | 144 [cuiein.
Day Oct. | Nov. | Deec. Day Oct. | Nov. | Dee. Day. .| Oct. | Nov. | Dec.
156 | 110 155 | 110 91 180 01 9
132 110 155 91 o1 155 91 76
Y44 | 110 225 |- 91 ot .166. 9t .98
110 | 350 01 Ol | HUouoncenn] 185 [.. 01 18
2881 110, 305 91 01 | 25evcuuuenn| - 186 al. 78
30| 10l 258 | --91 0 | Bovenees] 44| 91 76
i 2100 27 . 110 78
amerane . 110 [3
9..... 0] 1190 91 . 180 10 3
eemereen.] 180 110 91 ) 20 30 ccmncuns] 91 01
31 [

26695—25—wsep 567—3
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Daily discharge, in second-feet, of White River at Beaver, Ark., for tha..évsriods July
17, 19089, to Dec. 31, 1910, and May 16 to Sépt. 30, 1923—Continued.
Day May | June | July | Aug. | Sept. Day May | June | July | Aug. | Sept.
3,640 | 650 | 116 46 530 | 53| o
2,240 | 502 | 110 56 251 50.] 195
1,740 | 420 | 147 52 20| 50| 248
1,470 | 385 | 134 50 305| 49| 238
1,210 310| 108 43 215| 48| 338
1,130 | 280) 98 47 199 47| 840
3120 | 242| 83 59 18| 45| 420
2,000 28| 790 85 14| 49| 40
2,040 | 211 5] . 88 28] 52| 338
L40| 187 7T 275 125 5| 275
La0| 172| 67| 15 us| 9| 288
1,050 | 161 64| 134 08| e2] . 208
980 | 1s0| 62| 168 108 58 175
980 | 140| 59| 233 98| 50| 18
1,740 | 980 56| 134 48| 50 144
161 48 |-...__.

Monthly discharge of White River at Beaver, Ark., for the periods July 17, 1909, to

Dec. 31, 1910, and May 16 to

ept. 30, 1923

[Drainage area, 1,270 square miles]

Discharge in second-féet
Run-off
Month Maxi- Mini- M Per in inches
ean .| square
mun mum ‘mile
1909 -
July 17-81 o e e 350 110 173 0.136 0,08
August --eco... - 110 52 68.3 054 .06
September_..cceenna. 57 45 49.2 039 .04
1909-10
Qctober .._... 84 42 54.3 .043 .05
November 485 57 193 .152 a7
December-.. . 4,630 132 | . 636 501 .58
UL 113 T3 o PR . 395 132 273 .215 .25
February «cameeccmameue - 3,120 132 407 .320 .83
March - 3,510 105 643 . 506 .58
April R, 5, 230 462 | 1,580 1.24 1.38
ay . — 21, 600 225 1 2,200 1.80°° 2.08
June. . 1,950 305 839 . 661 W74
LT 5 R DIORIPY ot mmmrm e m e, 10, 500 268 | 1,810 119 L37
August 1,770 1441 450 .354 ¢ +41
September.. ——— 310 ¢ 91 167 .131 .15 .
The year. 21, 500 42 757 598 8.09
1910 v o
Octoher ——— 395 132 195 154 .18
November 110 91 99.9 .079 .09
mber...... X o .- 76 89.0 .070 ~08
1023 ) R
May 16-31 C e iceaae ———e) 21,500 2,850 1 6,950 3.25
June 3,640 1448 | 1,300 1.4
July - —— - 980 981 = 269 . .24
AURUSE < e e e e cmcmm e e m 147 45 69. 5 ;06
Séptember : L 840 46 | 208 .18

v

c e N
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JAMES RIVER AT GALENA, MO.

Locarion.—In NW. 34 sec. 7, T. 24 N., R. 23 W, at highway bridge in Galena,
Stone County, a quarter of a mile above Missouri Pacific Railway Co.'s
bridge, half a miile above Railey Creek, and 8 miles below Crane Creek.

DraiNage aAREA.—1,000 square miles (measured on topographic and soil survey
maps).

REcorps avaiLaBLE.—Qctober 28, 1921, to September 30, 1923.

Gage.—Chain gage bolted to upstream side of bridge; read by B. W. Stewart
and M. H. Stewart.

DiSCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of sand, gravel, and small boulders.
Small trees and brush grow on gravel bars which are exposed at low stages.
Low-water control is a heavy gravel rifle 100 feet below gage; fairly per-
manent.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 9.95 feet at 4
p. m. March 12 (discharge, 9,940 second-feet); minimum stage, 0.74 foot at
7 a. m. October 17 (discharge, 77 second-feet).

1922-1923: Maximum and minimum stages same as given above.

Ice.—Stage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
fairly well defincd. Gage read to hundredths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating table. Records
until July 31 poor on account of unreliable gage readings; good thereafter.

Discharge measurements of James River at Galena, Mo., during the year ending
Sept. 80, 1923

Date Made by— ,_gé%% c’]]%’:g' o || Date Made by— h(giagﬁ?t ei?;fsge
Feet | Sec.ft. , . Feet | Secft..

Nov 16 | V. L Ausl:in ........... L1 118 || May 14 | H. C. Beckman........ 1.88 376
Y T T S [, 1.33 178 || July 13 |..... s L N, 1.72 284
Mat. 28 |o...- do ................. 2.68 808 || Sept. 17 | Frame and Austin._....| 1.00 114
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Daily dzscharge, in second-feet, of James River at Galena Mo., for the year ending
Sept. 30 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | ‘Apr. | May | June | July | Aug. | Sept.
84 97 104 242 | 3,240 485 660 | 1,060 825 825 276. 120
20 104 139 212 | 4,780 485 635 | 1,000 | 1,060 770 242 129
84 104 139 197 | 3, 462 610 825 | 3, 660 120
84 97 139 184 | 3, 485 560 825 | 4,780 610 212 112
78 90 149 184 | 2, 635 510 715 | 4,780 560 197 104

12 97| 1301 129|1,400!1,400| 440! 510|232 34| 160 160
104 90| 130 | 120 1,400 | 8140 | 440 | 440 2,540 | 332| 160 139
97| 104 139| 120 1,320 |7,180| 440 | 3962760 | 203 | 184 112
97| 171 120| 139 1,180 | 6. 440 | 374 | 2,540 | 2,320 | 160 104
00| 149 120! 221, 4,120 | 418 | 8252020 |1, 149 112
84| 129 112| 242 940|4,380 | 3062120 1,730 | 80| 149 112
78| 1491 120 242! 880|3,730 | 4182 1.640 | 940 |- 149 104
78| 171 112 258 826 3,360 | 418 (2,020 (1,660 { 1,060 | 139 112
84| 171| 104| 212| 770|3,360 | 485 |1,640 | 1,480 | 770 | 139 112
84| 160 97| 184¢| 635(8120| 535|1,250 (1,320 560 | 120 120

139| 104 770 | 6102760 | 560 1,250 | 1,180 | 462 | 120 112
78| 120| 104 1,920 560 |1,320| 585 |1,320|1,120| 374 129 104
84| 120 97 | 1,480 | 585 | 1,060 | 1,640 | 2,020 | 1,000 | 353 | 120 104
84| 112 97 1,120 | 610 | 1,060 | 2,220 | 2,020 | 635 | 332! 112 112
78| 104 90| 940/ 610 |1,060 1,560 1,920 880, 332 112 104
84 97| 120| 770, 585|1,060( 1,400 | 1,250 | 940 | 298| 139 104
84 97| 171| 660, 535 |1 1.250 | 1,060 | 1,000 | 258 | 139 104
84 90| 2261 58! 510 1,180 | 940 | 1,060 | 242 | 120 120
84 97| 203 | 535 .......] 715|1,180| 940 1,180| 276 | 112 184
84 332 | 560 [ -.-.. 7156 (1,250 | 880 | .880 | 276 | 112 171
84| 332 | 1,320 | 635 770 203 | 120 |- ecoe-

Nore.—Records Oct. 1 to July 31 should be used with caution as they were computed from unreliable
gage readings. Daily discharge estimated Nov. 15, 17, 18, May 12-14, and July 9-13.

Monthly discharge of James River at Galena, Mo., for the year ending Sept. 30, 1923

[Drainage area, 1,000 square miles]

Discharge in second-feet
Run-off
Month Maxi- | Mini- Per |ininches
mum mum Mean sguuiﬁe
0761703 o 129 78 90. 2 0. 000 0.10
November - 171 78 113 113 .13
December - a——— 332 90 148 . 148 .17
January ...... - 1,920 120 461 . 461 .63
February R 4,780 510 | 1,430 1.43 1.49
MaArCh e e reccecammcmnmac e —————— 8,140 462 | 2,150 2.15 2.48
%/Fril--.. —— 2,220 396 761 751 .84
ay a—— 2,430 374 | 1,000 1.00 1.26
June, ———— 4,780 635 | 2,110 2.11
T o et mmmm 2,320 242 579 579 .67
AUGUSE ceann cammeemrccmcccacceceammnna 276 112 158 . 158 .18
September. 184 104 124 .124 .14
The year ...._. 8,140 78 767 . 767 10. 34
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NORTH FORK OF WHITE RIVER AT TECUMSEH, MO.

R

LOCAT\ION —In see. 16, T. 22 N., R. 12 ‘W., at Hodos ferry at west edge of
Tecumseh, Ozark County, half a mile be}ow Bryants Creek, 3 mﬁes above Lick
.Creek, and 8 miles above Missouri-Arkansas line.

DRAINAGE AREA.—1,180 square miles (mea.sured on United States soil survey
maps). :

REcorps avairLaBLe.—October 24, 1921, to September 30, 1923.

Gage.—Enameled vertical staff gage from 0.0 to 10.1 feet bolted to outeropping
rocks on left bank 25 feet -below landing for Hodos ferry; read by Edward
Hodo.

Di1SCHARGE MEASUREMENTs.—Made from ferry boat at gage or by wading.

CHANNEL AND cONTROL.—Bed composed of sand, gravel, and boulders; clean
and fairly permanent. Control is & bar composed of outcropping rock and
coarse gravel 400 feet below gage; clean and practically perimanent.

EXTREMES OF 8TAGE.—Maximum stage during year estimated at 18.60 feet at’
4 p. m. February 1; minimum stage, 0.38 foot October 1, 5, and December 26.

1922-23: Maximum stage, that of February 1, 1923; minimum stage,
0.38 foot September 28, 27, 29, 30, October 1, 5, and December 26, 1922.

REecunarion.—Natural regulation due to flow from large springs.

Accuracy.—Stage-discharge relation practically permanent; not affected by ice.
Gage read to hundredths twice daily. Daily discharge not determined.

Discharge measurements of North Fork of White River near Tecumseh, Mo., during
the year ending Sept. 30, 1923

Date Made by— h(e}gg et chlx)azsg-e Date Made by— I?e?gl:t cbDaL:&e
Feet | Sec.ft. Feet | Sec.-ft.

Jan. 26| W. R. Denisont ,oue-n-. 1.34 1,230 {} May 18 | V. L. Austin .covaceoac 3.26 3,470
Mar. 27| V. L. Austin ___.._.... 1.52 1,340' || July 26 { W.S. Frame ........_. .93 862
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Daily gage height, in feet, of North Fork of White River at Tecumseh, Mo., for the

year ending Sept. 30, 1923 .

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
0.38| 0.44| 0.46| 1.46] 1570 1.00| 1.27 | 1.93| 2.94| L20| Q.95 0.76
.40 .44 .48 | L17| 7.00 08| 1.24| 1.79| 234 129 .92 70
.40 .43 .50 .98! 5.35| 101 | 1.31} L71] 485 1.24 .98 .75
»40, 42 .50 | .86 -'3.55 Jd1el 169 L7 3.80| 1L.19 .94 .74
.38 .42 .48 .79 2.8 1.10 | 210] 1.67| 295| 1.18 .89 70
.65 .44 .47 .71 245 172 1L.74| L63{ 2571 L14 .86 .67
.59 .44 .52 .681 2181 1.8 | 1.61| 160} 2.49| L. 10 .83 .67
.54 .4 .58 .62 1,98 1.72) 1.583| 1.55( 218 1.09 .80 .68
.50 44 .56 .59 | 1L.83| 1.59| 143 | 1.45) 2.02| 1.07 .82 .65
.48 .42 .51 .57 1.6} 152 1.37| 1.37] 3.55| 1.06 .80 .64
.44 .42 .49 .54 1,56 2.521 1.32| 1.34] 5.10 1.03 .60
.43 .42 .48 .52 1.55| 4.75) .29 1.33| 3.75; 100 L7 .60
.42 .48 .45 .50 1.58| 3.40} 1.41 .28 3.10 | 1.67 .75 . 58
.42 .51 .44 .55 | 1.48) 2.70| 1.48] L&64} 2.67| 1.36 .74 .58
4 .50 .44 .59 | 1.36| 3.90 | 1.45| 4.50| 2.40| 1.17 74| . .66
46 .49 .44 .60 1.32| 7.0 1.40| 7.45| 225 110 71 .58
44 .46 .42 .68 1.29| 8.951 139} 4301 227 141 ,73 .59
42 . 50 .40 .58 1.28] 3.20| 1.35) 3.30| 233 1.22 ¥4 .60
.41 .50 .40 .58 1,20 2.65| 1.30; 2.74] 216 | 1.07 .73 .0
.49 40| 1.19] 1.19] 241 1,33 2.43| 198 | 1.08 .70 .70
.41 .46 L4011 3.95] 1.15] 2.2¢4| 1.67| 220 1.84] 104 .69 .63

.40 .44 .40) 2.46| 1.1 2.11| 1.8 203| L72{ 1.00 .70, .
.42 .43 .41 .82 1.06! 1.93| 1.79| 191 | Leé3 .99 .70 59
42 .42 .40 1.55| 1.03| .78 187| 211 1.58 .97 .69 58
42 .42 .40 1.37 1 1.02| 169 176 520, 1.52 .96 .69 57
.42 .40 .38 1.241 107 1.63| 1.67| 4404 1.47 .93 .65 . 56
.41 .40 .68 1.28| 105 153 1.62 | 3.65| 1.43 .96 .64 .54
.42 .40 .80 | 1.86 ] 1.01| 1.48| 2.12| 3.14| 1.59| 1.02 .64 .53
.42 .40 821 135 | _eeas 1,42 2,32 274 145 100 .64 .52
.42 .40 1,03 | L29{.......| 1.40{ 2.08{ 3.60| 137 1.03 .64 54
42 . 1.73 | 2.77 |. 1.31 |- 2.58 |. 1.02 2

BLACK RIVER AT LEEPER, MO.

LocaTion—In SW. 1{ NE. I{ sec. 27, T. 28 N., R. 3 E., on Missouri Southern
Railway Co.’s bridge at Leeper, Wayne County, 114 miles above Green-
wood Valley Creek, 3 miles below McKenzie Creek, 5 miles below Deer
Creek, and 8 miles above Brushy Creek.

DRAINAGE AREA.—957 square miles (measured on United States soil survey
maps).

Rucorps AvaiLaBLE.—June 15, 1921, to September 30, 1923.

Gage.—Chain gage fastened to guard timber on downstream side of railroad
bridge; read by Harry Record and Pearl Church. Elevation of zero of gage
above mean Gulf level, 423.95 feet.

DISCHARGE MBASUREMENTS.—Made from downstream side of railroad or high-
-way bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of coarse gravel and sand. Control is
a bar of coarse gravel and boulders 800 feet below gage; fairly permanent.

EXTREMES OF STAGE—Maximum stage recorded during year, 12.80 feet at 4.45
p. m. March 16; minimum stage, 1.88 feet at 7 a. m. and 5.30 p. m. Octo-
ber 5.

1921-1923: Maximum stage recorded, 13.40 feet November 19, 1921;
minimum stage, 1.84 feet August 30 and September 2, 1921.

The river reached a stage of 21.3 feet in August, 1915 (determined by
levels to high-water marks by United States Weather Bureau).

Icr.—Stage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation changed during high water March 16.
Gage read to hundredths twice daily. Daily discharge not determined.
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Mountain, 1 mile below Jacks Fork and 8 miles northeast of Eminence,

Shannon County. y
DrAINAGE AREA.—1,230 square miles (measured on United States soil survey.

Tie & Timber Co., St. Louis, has records of stage :from December,.1920, to.

August, 1921. o . ‘
Gage.—Vertical staff gage from 0 to 10 feet bolted to outeropp:!

bank, and another section from 10 to 26 feet fastened to near-by tree.
Prior to October 19, 1921, a painted vertical staff gage at independent

datum on right bank 1,200 feet above present gage; readings from this
gage referred to present gage by use of curve based on simultaneous

maps); semewhat indefinite on account of several large tributary springs.
readings of the two gages.

Locarion.—In SE. ¥ NW. 34 sec. 15, T. 29 N., R. 3 W., at foot of Coot
RECORDS AVAILABLE:—
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Gage read to hundredths once daily.
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RraunaTioN.—Natural regulation through large tributary springs.

Accuracy.—Btage-discharge relation practically permanen
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Daily gage height, in feet, of Current River near Bminence, Mo., for the year ending

DiscraRGE MBASUREMENTS,——Made from. cable or hy wading near gage.
CHANNEL AND CONTROL.—Bed composed of clean, coarse gravel; fairly perma-
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LocatioN~—In NE. 3{ NW. %m 25, T 27 N R. 1 W., at highway bridge in
i Van Buren, Carter County, half & mile: b,elow Davxs Creek, 3 miles below
Henpeck Creek 3 miles above Carlos Creek, and 4 miles above Big Spring.
DRraINAGE aREA~—1,640 gquare miles (meagured on United Statés soil survey
maps).-. Som&what indefinite on account of several large tributary springs.
Rucorps AvatLsBré.—June 18, 1921, to September 30, 1923. The Missouri
Engmemng Expenment Station has records at the same site from August
V- 25,1912, to July 30, 1921.2
Gaer.~-Chgin gage on downstream. side of h’:lghway lmdge, read by Z. ChiltOn
¢+ -and Bernice Rose.
DISCHARGE. MEASUREMENTS. —-Made from downstream side of hlghway brldge
: ot’by wading.
“CHANNEL AND coeroL -—Bed cot!lposedr of eoarse gravel' fan‘}y permanent.
"’ No well-defined’ control "Iow-water ‘control probably at constricted séction
. of channel at former bridge site 800 féét below gage; fairly permanent.
EXTBEMES oF stcHAﬁﬂm.——Mammum stage recorded during year, 10.24 feet at
T 3.3 p. m. February 2 '(discharge, 21,800 second-feet) ; minimum stage, 1.06
w. feet October 3-6 and December 26 (digcharge, 810 second-feet).
‘1921—1923~ Maximum stage- recorded 10:25.feet: November 20, 1921 (dis-
charge, 22,100 second—feet), mu:umum dlseharge, 778 senand-feet September
30, 1922. '
e ' The Missouri Engineering Experiment Station has published a maximum
. distharge of 125,000 second-feet on . August 21, 1915, and a minimum dis-
. charge of 540 second-feet in September, L913. ‘Oun March 26, 1904, the
river reached a stage about 5 feet higher than the-flood of 1915, -
RuevsaTioN — Natural regulatien through large sprmgs N
Accuricy.—Stage-discharge rélation changed ‘during -high water February 2;
not affected by ice. Rating curves used before and after the cl}a,nge well
defined. Gage read to hundredths t{wwe daily. Daily discharge ascérbained
by applying mean daily gage helght[ to rating table. Records good.

Discharge measurements of Current River gat Van Buren, Mo., during the year'e'nd'ing

Sept. 30, 1923
¢
. Gage | Dis- Gage | Dis-
Date Made by— height | charge Date Made by— height | charge
) Feet | Sec.-ft. : F'eét Sec,—éf)b
Jan. 27 [ W, R. Denison.._ ... 3.01 2,690 || Mar. 22 | V. L. Austin 4.09| 3,600
Feb. 5| V.L.Austin. ccaeooo 5,45 6,130 || June 6| W.S.Frame i “£381 4,820

88ee Missouri Univ. Eng. Exper. Sta. Bull., ser. 22, vol. 21, No. 35.
26695—25—wsp 567——4
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Daily discharge, in second-feet, of €arrent River-at' Van Buren, Mo., for the year
ending Sept. 30, 1923

- N ‘ X

: Day [ Qct.’| Nov. | Dec. | Jan,. |- Feb, | Mat: 4 Apr, | May | Juhe | July | Aug. | Sept.
[ g r— L
920 |, 860 | 5,550 | 16,200 | 1,250 {.1,780- 2,020 ) 3,160 | ,720 | 1,250 %0
920 3,690 | 21,400 | 1,250 | 1,780 | 1,900 | 3,800 | 1,660 | 1,160 | 1,000
930 | 860 {2,600 16,200 { 1,250 | 1,800 | 1,000 59060 |-1;610 [ 1,160 { 1,080
890 | 920 | 2,200 380 x.,ggg 1,920 | 3,800 | 8,380.| 1,550 | 1,160 | 1,080
860 | 860 | 1,860 |: 6,180 | 1,900 | 3,960 | '5,520 { 7,120 | 1,850°{ 1,160 | 1,000
8 (| 860 | 1,660 |' 4,920 | 2,280 | 1,990 | 4,540 | 5,110 | 1,450 ] 1,000 | 1,080
%00 | 080 | 1370 | 3460 | 2420 | 7000 | 100 | 3460 | 1,301,080 .10
1, y 5" 2, 'y y Ay it it P
1,280 | 3,010 | 2,150°| 1,000 1 2,880 { 3,160 | 1,350 | 1,080 ‘1,%
860 | 980 | 1,200 | 2,710 | 2,020 | 1,780 | 2,420 | 3,010 | 1,850 [ 1,160 930
810 { 9201,120 | 2,420.[ 3,180 1,780 | 2,280 | 2,860 | 1,850 | 1,080 |~ 930
810 | 900 |1,120{ 2,280 | 10,400 | 1,660 | 2,150 | 2,710 | 1,350 | 1,080 930
860 | 830} 1,120 | 2,280 | 9,800 | 2,150 | 2,020 | 2,560 | 1,350 | 1,000 930
920 | 860 | 1,120 | 2,280 | 6,180 | 2,280 | 2,020 | 2,420 | 1,350 | 1,000 930
980 | 860 1,200 | 2,020 | 4,920 | 2,280 | 7,860 | 6,640 | 1,350 | 1,000 | 870
980 | 860 [ 1,280 | 1,900 | 15,800 {2,150 | 15,400 | 9,220 | 1,350 | 1,000 930
980 1,200 | 1,900 | 12,700 | 2,020 | 14,400 | 5,060 | 1,350 | 1,000 870
980 | 810 1,200 | 1,780 | 6,640 {1,900 | 7,600\ 4,160 | 1,450 | 1,000 980
980 | 810 | 1,120 1,660 | 5110 1,840 | 6,180 | 8,630 | 1,350 | 1,000 930
980 | 810 1,120 1,550 | 4,540 | 1,780 | 4,920 | 3,160 | 1,250 | 1,000/) 930
920 | 810 | 4,820 | 1,350°| 3,070 | 1,780 | 4,350 | 2,710 | 1,250 | 1,000 930
920 | 810/ 5,970 | 1,250 | 3,630 { 1,780 | 3,800 | 2,560 | 1,160 {:1,80.| 930
920 | 810 3,600 1,250 | 3,310 | 1,780 | 8,460 | 2,280 | 1,160 | 1,000 080
860 | 8102820 ! 1,250 2,860 | 1,780 | 8,160 | 2,150 | 1,160 | 1,000 930
860 | 810 |2, 1,350 | 4,350 | 1,660 | 2,820 | 2, 1,160 | 1,000 930
860 | 810 (2,560 | 1,850 [ 2,560 | 1,550 | 2,490 1,900 | 1,160 | 1,000 930
810 | 980 | 2,560 | 1,850 | 2,280 [ 1,550 | 2,150 | 1,900 | 1,160 | 930 930
860 | 2,200 | 2,820 | 1,350 | 2,150 | 1,900 | 3,160 { 2,020 | 1,160°| 930 939
810 | 2,600 | 2,960 ). .oco_. 2,020 | 2,150 | - 2, 1, 1,160 | 930 930
810 | 2,440 | 2,600 |...._.. ,020 | 2, 3,010 { 1, 1,160 | 930 870
....... 4,480 | 8,390 1,900 8,630 [...eoof 1,450 | 930 |.ceeeo.

NortE.—Daily discharge interpolated Nov. 4, 7, Dec. 12, 13, Jan.'9, 26, Apr, 4-8, 19, 21, 30, May 25, 26,
and July 1-3; estimated June 10-14. Gage not read on those days.

Monthly discharge of Current River at Van Buren, Mo., for the year ending Sept. 30,
1923

[Drainage area, 1,640 square miles]

Discharge in second-feet

Run-off
Month Maxi- Mini- M Per |in inches
ean | square
,mum mum Tnile
October e eme - 1,120 810 851 0. 519 0.60
Noverber ____.. ——— 980 | 810 891 543 .81
. ‘December, 4, 480 810 1,140 . 695 .80
January.... rem————— 5, 970 1,120 2, 300 1.40 1.61
Fobrualyeeecceen. ceeeen 21, 400 1,250 4,180 2. 55 2.66
15, 800 1,250 4,150 2.53 2.92
2,280 1, 550 1,900 1.18 1,29
15, 400 1, 900 4,240 |  2.59 2.99
9, 220 1,780 3,720 2,27 2.53
1,720 1,160 1,340 817 .94
1,250 930 1,040 . 634 .73
1,080 870 953 . 581 .65
21, 400 810 2,230 1.36 18.33

CURRENT RIVER AT DONIPHAN, MO.

LocaTioNn.—In N. 14 sec. 27, T. 23 N., R. 2 E,, at highway bridge three-quarters
of a mile west of Doniphan, Ripley County, 2 miles above Briar Creek, and
12 miles below Buffalo Creek.

DraINAGE AREA.—2,030 square miles (measured on United States soil survey
maps); somewhat indefinite on account of numerous large tributary springs.
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RECORDS AVAILABLE.—June 14, 1821, to'8epteémber 30, 1923. The United States
Engineer Office, Memphis, Tenn., has records of stage from Apgust, 1918, to
June, 1921.° ¢ 2 : o

Gaae.—Chain gage on upstream side of bridge; read by T. B. Swindel. Prior
to May 10, 1922, a painted staff gage on bridge pier and auxiliary staff gage
from 0 to 4 feet on right bank. A ’

DIscHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND coNTROL.—Bed composed of clean, coarse gravel; practically per-
manent. No well-defined control.

EXTREMES OF sTAGE.—Maximum stage recorded during year, 13 feet at 7 a. m.
February 3; minimum stage, 0.54 foot December 25-26.

1921-1923: Maximum and minimum stages same as those for 1923, as
given above. . ' ]

The flood of August, 1915, reached a stage of 25.5 feet (determined by
levels to flood marks by United States Engineer Corps).

REeauLarioNn.—Natural regulation through numerous large springs.

Accuracy.—Stage-discharge relation fairly permanent; not affected by ice.
Gage read to hundredths twice.daily.. Daily discharge not determined.

Discharge measurements of Current River ai Doniphan, Mo., during the year end-
ing Sept. 30, 1923

— Gage Dis- Gage | Dis-
Date Made by height charge Date Made by— height | charge
Feet | Sec.-ft. N Feet | Sec.-ft.
Jan. 23| W. R, Denison ...._.__ 4.18 6,250 || June 7 | W.S.Frame __.__ _._._. 4.07 5,890
Mar. 21 | V. L. Austin.__. ... 431 6,220 || Aug. 5 {.me- s G Y PN 115} 2,000

Daily gage height, in feet, of Current River at Doniphan, Mo., for the year ending
: Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
0.60 | 0.77 ’ 0.69 | 4.38| 6.25| 177 | 2.28| 2.44| 3.23]| 1.94| L45 0.78
.58 .80 L7 4.?} .15} 173! 2.20| 2.27| 3.08] 1.82| 1.32 .78
.58 .78 71] 293 (13.00| 1.70| 2.22| 2.20| 3.28| L75| 123 .91
.58 .76 76| 2,40 9.45| 1.83| 2.37| 3.43| 58| 1.69| 116 .96
.58 .76 72| 202! 560 1.91| 2.79| 518 4.88| 1.63| 113 .96
.58 .76 L7830 1.84) 4.75| 2.72| 2.69| 528 | 4.13| 1.58] 1.09 .93
.64 .74 .78 L56| 4.20| 290 | 2.64 | 4.38| 4.04| 1.54| LO5 .99
.64 72 .82 1.49| 3.70| 3.01 | 2.58| 3.83| 3.35| 1.49, 1.04 1.00
.80 .72 .84 1.35| 3.35 2.88 | 2.36| 3.42| 3.20| L55| L10 .96
.78 72 .85 1.25| 3.20| 270 | 2.27| 3.21| 3.10 1.42| 112 .87
.76 .72 .86 118 | 2.99! 400 218 293 | 3.12| 137 L10 .83
.74 .70 L8| L14| 277 615 2,14 278 2.95| 1.35| 1.06 .81
.68 .68 79| 1.10| 2.75| 7.80| 2.46 | 2,68 | 2.62| 1.36 | 1.01 L7
.64 .88 731 113} 2.72| 6.40| 2.82| 2.64| 2.73| 1..38 .99 .75
.64 .86 70| L12| 2551 500| 2.95! 833! 5101 1.47 .96 .74
.68 .84 68| 1.13| 2.39| 9.60| 2.8 9.33 |....... 1.45 .92 .73
.84 64| 1.22| 2.32|11.00| 2.63[10.82| 575| 1.47 .90 .72
.67 .92 60| 1.18( 2.27 | 845 | 2.42] 861 435 1.57 .90 .80
. .92 58| L16| 2.15| 590! 2,29 6.16 | 3.80 | 1.49 .88 .80
.64 .86 58| 1.18| 204 | 490 | 2.26| 5.23| 3.40 | 1.43 .87 83
64 .86 57 5081 197 4.27 | 2.30| 4.33] 3.07 .30 .86 78
.64 .81 56| 4.48| 1.80( 4.02] 2.30| 3.93| 2.8 1.27 .99 6
. .78 56| 4.28( 1.8 | 3.59| 2.28) 3.73¢{ 2.70| 1.23 .96 74
62 .74 56! 3.41| 1.70| 38.59( 2.23| 3.48] 2.58 ( 119 .95
62 .72 54| 3.07| 1.70( 3.36] 2.16 | 3.23 | 2.27 | 1.18 70
.62 .72 54| 290 1.76| 2.96| 208 3.12| 2.15| 117
62 .69 90| 282 1.8 270 211 { 3.05| 210} 114
.62 .68 | 1.33) 282 1.80| 2.62| 218 | 3.27| 209 114
.62 .62 234 311 |oaeall 251 3.03| 3.15| 204 | 114
62 L6l | 244 3.09 | cana- 2.43 | 2.59| 3.20 [oo.c.- 1.12
.62 2,72 | 3.24 |ceeeo. 2.34 [-caecs] 3,40 |omeaeeo .37
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JACKS FORK AT EMINENCE, MO,

Locarron.—In W. 34 sec. 26, T. 29 N., R. 4 W., at highway bridge half a mile
.north of Eminence, Shannon County, 1 mile below Mahans Creek, and 8
miles above mouth.

DraiNage aAREA.—376 square miles (measured on United States soil survey
maps); somewhat indefinite on account of large tributary springs.

Rrcorps avainasLe,—October 18, 1921; to September 30, 1923.

Gaee.—Chain gage bolted to handrail on upstream side of bridge; read by
E. J. Ward.

DISCHARGE MEASUREMENTS.—Made from downstream side of bndge or by
wading. .

CHANNEL AND CONTROL.—Bed eomposed of sand, gravel, and boulders, elean
and fairly permanent. Control is a coarse gravel bar 300 feet below
gage; fairly permanent

EXTREMES OF STAGE —Maxxmum stage recorded during year, 10.00 feet at noon
February 1 (dlscharge, 12,200 second-feet); minimum discharge,’ 132 second-
feet October 3.

1922-1923: Maximum and minimuin discharge same as for year ending
September 30, 1923, as given above.

ReeuraTioN.—Natural regulation through flow from several large springs.

Accuracy.—Stage-discharge relation changed during high water in February;
not affeeted by ice. Rating curve used until January 31 fairly well defined
below 2,900 second-feet; curve used after that date well defined below
3,500 second-feet. Gage read to hundredths twice daily. Daily diseharge
ascertained by applying mean daily gage height to rating table. Records
good except those for stages above 5,000 second-feet.

Discharge measurements of Jacks Fork at Eminence, Mo., during the year ending
Sept. 30, 1923 :

Gage Dis- . Gage | Dis-
Date Made by— height | charge Date Made by height | charge
Feet | Sec . N Feet | Sec.fl.
Jan. 26 | W, R, Denison.. ..... 2,87 592 (| June 4| W, S Frame.------.--- 4,67 2,950
Mar.23 | V. L. Austm ........... 2.34 754 || July 28 {-ceca@0 cococecceeees 1.25 236
24 2.22 644 .80 [omeaa do ................. 1.27 244
May 18 | W. S. Frame..oomeeaee-| 3.51 1,660
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Daily discharge, in second-feet, of Jacks Fork at Eminence, Mo., for the yedr ending
Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July { Aug. | Sept.
138 1 167 ( 161 {1,160 {10,900 { 438 ( 460 | 630 (1,450 ( 350 | 288 170
135 156 167 6,780 438 460 580 | 1,630 330 27 173
132 156 180 4, 590 460 482 580 | 4,580 310 227 179
138 155 192 445 | 2,130 B56 482 | 1,040' 3,650 310 285 182
138 158 183 405 | 1,630 605 580 | 1,540 | 1,830 290 241 241
138 155 183 | 365|1,860| 70| 605]1,280 {1,280 200| 224 272
180 149 205 325 | 1,120 900 565 970 | 1,040 290 213 255
186 149 250 285 970 830 530 830 830 272 218 213
199 149 268 268 900 710 505 770 770 272 310 196
180 149 218 250 830 678 482 655 678 272 252 188
170 149 208 250 710 | 1,200 460 630 710 272 227 179
155 149 . 1 438 605 678 272 224 173
149 167 250 530 555 630 310 213 170
149 180 655 565 580 370 210 167
152 199 630 | 3,510 770 350 206 167
155 199 580 | 6,430 | 1,040 310 202 167
155 192 556 | 2,730 | 1,040 330 199 167
149 | 196 50511, 830 | 330! 199 173
149 192 482 | 1, 678 290 192 173
149 199 460 | 1,040 605 272 185 179
149 192 482 900 556 272 185 173
155 183 505 770 505 255 206 167
149 167 505 710 460 255 199 167
149 161 505 678 438 248, 192 167
149 158 460 678 415 241 185 161
146 1565 438 770 415 234 185 161
146 152 . 438 392 244 182 161
149 149 565 710 392 234 179 158
149 149 770 630 370 227 176 158
149 143 710 900 350 256 173 155
146 | —ceean 1,860 | 1,000 |....-..| 482 |....... 830 {.oeeeen 256 173 o v e

Monthly discharge of Jacks Pork at Eminence, Mo., for
30, 1923

{Drainage area, 376 square miles]

the year ending Sept.

N Discharge in second-feet
Month Run-off
. . Per in inches
Maxi- Mini-
Mean square
mum mum nile
199 132 153 0. 407 0.47
199 143 166 L441 .49
——— 1,860 143 261 . 694 .80
........ 3,200 234 601 1.60 1.84
10, 900 438 1,470 3.01 4.07
6, 600 438 1,260 3.3 3.86
770 438 527 1.40 1. 56
6,430 555 1,180 3.14 3.62
: 4,590 350 987 2.62 2,92
370 227 284 . 755 .87
ugr - 310 173 209 . 556 .64
September .. . e memee (SRR, 272 156 180 . 478 .53
. 10, 900 182 600 1,80 21. 67

EE Lo L .
BIG SPRING NEAR CHICOPEE, MO.

Locarron.—In sec. 6,T.26 N, R.1 E,, 150 feet beiaw outlet of &pring, 1,000
feet above Junctmn of outlet charnel and Current B.wer, 4. 000 feet below
_ 8t, Louis-San Frgncisco Railway Co.’s bridge over Current River, and 314
miles southeast of Chicopee, Carter County. . .
RECORDS AVAILABLE.~—January -8 to June. 30, 1922, and AApmi 1 to- Septem-

ber 30, 1923.
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Gage.—Vertical staff bolted to face of large rock on right bank of spring branch
150 feet below outlet of gpring.

Di1sCHARGE MEASUREMENTS.—Made from temporary wagon bridge 500 feet below
gage or by wading.

CHANNEL AND coNTROL.—Bed composed of heavy gravel and boulders; practically
permanent; moss and weeds grow in bed of stream. Gravelford across branch
400 feet below gage controls low flow to some extent. Stage-discharge rela-
tion is affected part of time by backwater from Current River.

EXTREMES OF DIsCHARGE.—Maximum discharge during period, 840 second-feet
May 27; minimum discharge, 344 second-feet August 31 and September 1-5
and 16-31.

1922-1923: Maximum discharge during periods of records, 840 second-
feet May 27, 1923; minimum discharge, 341 second-feet (measured with cur-
rent meter) September 27, 1922.

Ice.—Stage-discharge relation neven affected by ice.

RegurarioN.—Entire flow from the naturally regulated spring.

Accuracy.—Stage-discharge relation probably permanent except for backwater
from Current River whenever the river was above gage height 2.8 feet at
Van Buren. Rating curve fairly well defined; constructed by subtracting
from gage heights for discharge measurements the amount that Current
River at Van Buren was above 2.8 feet. Gage read to hundredths two or -
three times a week. Daily discharge ascertained by applying to rating table
gage height corrected by amount that Current River at Van Buren was
above 2.8 feet, whenever that occurred, and interpolating discharge for days
when gage was not read. Records rather poor.

Discharge measurements of Big Spring near Chicopee, Mo., during the year ending
Sept. 30, 1923

Date Made by— - h%? e1; clglsrg-e

Feet | Sec.-ft.
499
1.10 402

Jan, 28 | W. R. Denison
July 31 | W. 8. Frame

a Backwater from Current River when measurement was made.

Daily dwcharge, in second-feet, of Big Spr'mg near Chicopee, Mo., for the year end- -
ing Sept. 30, 1923

June | July | Aug. | Sept. Day Apr. May{June July | Aug. | Sept.
404 | 472 ) 380 454 | 404 | 404 344
401 | 472 | 376 448 | 404 | 404 | 358 344
398 | 459 | 372 442 | 404 | 404 | 358 344
3904 | 446 | 372 436 | 404 | 404 | 358 344
391 | 446 | 372 430 | 404 | 404 | 358 344
388 | 446 | 372 424 | 414 | 400 | 358 344
388 | 4421 372 435 | 424 | 3968 | 358 344
388 | 437 | 3712 446 | 431 | 302 | 358 344
388 | 433 | 372 490 | 439 | 388 | 358 344
388 | 428 | 372 53¢ | 446 ) 388 | 358 344
388 | 424 372 578 | 446 ) 388 | 358 344
1303 |- 424 | 372 840 | 446 | ;388 | "358 | ' 344
300 424} 372 7171 459 388 | 358 | 344
404 | 417 367 595 | 472 | 388 | 358 344
404 | 411 | 363 472 472 388 | 351 344

438 |.ooen- 384 | 344 |....__

NoTte.~Stage-discharge relation affected by backwater from Current River, Apr. 1 to June 30.
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Monthly discharye of - Big'Spring near (;I;i;;peej Mo., for the year ending Sept. 80,

— - —
Discharge in second-feet Discharge in second-feet

Month Maxi. | Mini Month Maxi- | Mini
A axi- | Mini- axi- i- .
s mum | mum | Mean mim | mum | MeaB .
534 | 4 493 (| Y oo eeeeeea 2| s 416
840 | 424 499 || August .. 380 | 344 364
472 388 413 || September 358 344 - 347

ELEVEN POINT RIVER NEAR BARDLEY, MO. v

LocarioNn.—In NW. 14 sec. 20, T. 23 N., R. 2 W,, at highway bridge on Alton-
Doniphan road 7 miles southwest of Bardley, Oregon County, 7 miles above.
Fredericks Creek, and 12 miles above Missouri-Arkansas line. .

DraINAGE AREA.—Not measured.

Recorps avarnaBLe.—October 22, 1921, to September 30, 1923.

Gage—Chain gage bolted to handrail on upstream side of bridge; read by
J. 8. Johnson. .

DiscHARGE MBASURBMENTS.—Made from downstream side of bridge or by
wading.

CHANNEL AND coNTROL.—Bed composed of sand, gravel, and some outeropping
rock; clean and fairly permanent. Low-water control is a contracted sec-
tion of clean, coarse gravel 300 feet below gage; practically permanent.

ExTrEMES OF sTAGE.—Maximum stage recorded during year 10.64 feet at 7.30
a.m. March 16; minimum stage, 1.42 feet December 20, 21, 25, and 26.

1922-1923: Maximum and minimum stages recorded same as given above.

RuguLarioN,—Natural regulation through flow from large springs.

Accuracy.—Stage-discharge relation practically permanent; not affected by ice.
Gage read to hundredths twice daily. Daily discharge not determined.

Discharge measurements of Eleven Point River near Bardley, Mo. , during the year
ending Sept. 30, 1923

Gage Dis- G Dis-
Date Made by— hei?ht charge | Dste. Made by— heitﬁ:‘. charge
Feat | Sec.ft: ' Feet | Secft."
Jan. 24 | W. R.Denigon. . ......] 296 June 7| W.8.Fromeeemeenacn-- 3.40 | 1,350
Mar. 20 | V. L. Austin...-...--_.- 4.13 ~ 1, 830 Aug 4 ... {3 [ P, 224 638
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Daily gage height, in feet, of Eleven Point River near Bardley, Mo., for the year

ending Sept. 30, 1923

i

praRR 23832

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May { June | July ;| Aug. | Sept.
1.66 | 1.69| 1.54| 2.36| 402 | 2.45| 2.94| 282} 3.92| 2.82 | 2.30 2. 00
1,66 | 1,64 1.51 | 2.25) 8.18 ) 2.41 | 2.92| 279} 3.72| 278} 2.29 2.4
1.66 | L61] 1.50) 2.12| 590 | 2.43| 2.94 | 282 3.68| 2.76| 2.28 2.19
1.66 | 1.60] 1.54} 2.05| 4.82( 2.41| 2.98{ 3.26{ 3.90 | 2.73| 2.25 2.09
1.66 | 1.60| 1.49 | 1.96| 4.22| 2,40 3,27 3.68| 3.65| 270 2.22 2.05
1.66 | 1.62{ 1.50| 1.93| 3.73| 3.06 ! 3.22| 3.52} 3.52| 2.68| 221 2.01
1.69 ) 1.61| 1.52| 1.8 855| 3.80 | 3.13| 3.36| 2.48; 2,65 | 2.20.] 2.61
1.68 | 1.60| 154} 1,82 3.85) 3.15] 3.10) 3.24} 335 2.61| 2.22 197
1,68 1.60{ 1.51| 1.80| 3.84 | 3.00] 3.02] 312 326 263| 222 1.96

JLe68| 1.60) 150 1.79! 3.17 | 294} 297 3.00| 3.56| 259 221 1.94
1! 66| 1.56 | 1.50 | 1.75) 3.04| 3.86 | 2.91| 296 580 257 | 2.16 1.91
1.64 ] 1.54 ) 1.48| 1.68) 3.03 | 6.62| 2.87] 292 4.62| 2.55} 216 1.90
1.64 | 1.62| 1.45) 1,67 3.06 | 518 (:3.11| 278 | 3.95| 2.62| 2.16 1.88
1.63 | 1,60 1.48% 1.72{ 2,98 4.28 3.18| 2,90 3.68( 2,68 2.14 1.86
1.64 | 1.61 | 1.47] 1.67 | 284 | 4.88 | .3.09 825| 4.08| 2.57 214 1.86
1.63 | 1.59| 1.48| 1.64 | 2.82|10.37 ] 3:02| 808| 428 2.56 | 2.13 1.
1.62 | 1.60| 1.47% 1.62; 278, 6,12 297! 6,18 ' 3.68) 2,60} 2.12 1
1L.60| 1.60! 1.45) 1.62} 272 5.00) 280} 502| 3.88! 2.56 2.10 1.
1.60 | 1.58 | 1.44| 1.62] 2.68| 4.43| 2,85 4.56| 3.68| 2.51 | 2.08 1.
162§ 1.57 | 1.42| 172 264 420 2.84( 4.42| 3.50| 2.48| 2.08 | 1.
1.60| 1.56| 1.43| 6.40| 2.58| 3.98( 3.00] 4.00| 3.38| 2.46 | 2.07 1.
1.60 1.54) 1.44| 3.73) 253 3.85| 2.94) 3.82| 3,13} 2.43| 2.12 1.
1.61 | 1.54| 1.44| 3.21| 2.48| 3.68| 2.86 | 3.80 | %21 | 242 | 208 1
1.61 | 1.54 | 1.43| 2,98 | 2.47 | 3.50| 2.84 | 3.88( 3.13| 2.40{ 2.06 1.
1.60 | 1.54 | 1.42| 2.81| 245 | 3.45| 282 3.62| 3.07| 2.40| 2.05 1.
1.60 | 1.50| 1.42| 2.70 | 2.50 | 3.38| .2,76.| 3.52 | 3.08| 238 204 1.82
1.60 | 1.51 | 1.65| 2.72''2.48 | 3.27| '2.84| 3.50] 2.98} 237 2.04 1,82
.60 1.50) 1.81| 278 248} 3.19} .3.19 | 3.42| 2.98| 2.36 | 204 1.80
1.59 { 1.50; 1.81 2.70 3.12| 296 3.32| 2.90| 2.35| 2.02 1.80
1.60| 1.51| 1.75( 2.68 3.07| 288! 3.48| 2,841 2.47| 2.00 1.80
L6l |oeoes 213 ] 2.80 2.97 |oeuen -] 4050 .| 233 200 ......

GBEER SI’RING AT GREER, MO.

v

LocatioNn.—In SE. I{ SW 34 sec.' 36, T. 25 N.,-R. 4 W., 250 feet below Greer
Spring Milling Co:’s dam, 500 feet. below second spring, 850 feet below
first spring at mouth of cave, 1 mile north of Greer, Oregon County, and

" 114 miles above Eleven Point River. '

RECORDS AVAILABLE.—August 10 to December 31 1904 and N ovember 18 1921

to September 30, 1923.

Gage.—Vertical staff fastened to large elm tree on’right bank at ‘same location

as gage used in 1904. Gages not set to same datum.
DISCHARGE MEASUREMENTs.—Made by wading;

CgANNEL AND eoNTROL.—Bed composed of coarse gravel and bouldets: ’

isa seciglon of boulders and rocks below gage; fairly permanent.
"gage is never affected by backwater from Eleven Point River.

Control

Stage at

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.52 feet Feb-
ruary 2 and 4 (discharge, 655 second-feet) ; minimum stage, 0.88 foot Decem-

ber 23-26 (discharge, 204 second-feet).

1922-1923: Maximum stage recorded, 1.68 feet April 11, 1922 (discharge,
835 second-feet) ; minimum stage, 0. 88 foot December 23—-26, 1922 (discharge,

204 second-feet).
Ice.—Stage-discharge relation never affected by ice.

REgULATION.—Dam 250 feet above gage does not utilize the entire flow and the

effect is not noticeable.

Accuracy.—Stage-discharge relation changed during high water in January.
Rating curves well defined. Gage read to hundredths once daily. Daily
discharge ascertained by applying daily gage height to rating table.

Records good.
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Discharge measurements of Greer Spring at Greer, Mo., during the year ending
; Sept. 30, 1923
- (el Dis-
Date ) Made by heiazg:t | charge
- Feet | Secoft,
Jan, 24 | W, B, Denison. oo oooucoeeooannn '1.25 {420
Aug. 4| W. 8. Frame et e mmmen e am——————————————— 1.20 . 370
H
Daily discharge, in second-feet, of Greer Sprmg at Greer, Mo., for the year ending
Sept. 30, 1923
Day Oct. | Nov.| Dee. | Jan. | Feb. | Mar.| Apr. | May | June | July | Aug. | Sept.
270 270 | 270 | 282 | 636 | 353 484 | 353| 484 | 446] 370 285
270 282| 270| 306| 655{ 3531 484 | 2336| 508| 446| 36| 285
210| 282 | 259 318| 655| 353 | 503) 353 | 03| 427 370 302
270 | 2821{ 270 318 es5| 70| 03| 370 | 484| 427 370 336
276 | 270 | 270! 306 655| 370 | 484 | 437 484 408| 370] 336
282 | 282 | 270| 306 | 55| 446| 484 | 47| 48¢| 389| 370 336
282 | 282 270 | 306| 617 | 446| 465 | 408| 484 | 3891 370 336
282 | 270 259 | 294 617 | 465| 484 | 408 484 | 370 353 319
282 | 270 | 250 | 204| 598 | 465| 484 | 408| 465| 370 | 363 302
282 | 270 | 248 | 282 560| 465| 503 389 | 465 353, 353 302
270 | 270 | 248| 270| 560| 603 | 484! 380 484 | 353 336 302
270 | 270 | 237| 259| 560 522| 484( 370| 52| 353 336 302
270 | 270 | 237| =248 560 | 503| 484) 370| 560 | 370{ 336 302
270 | 270 | 237| 259 541 03| 484 427 579 30| 336 285
270 | 282 226 | 270 | 541 | 503 | 465 484 | 79| 353 336 285
282 270 215 282 503 655 485 636 560 353 336 286
2821 270| 215| 20| 503| 636| 446| 636 | 560 353 319 285
270 | 27| 215 270 503| 636( 427 617 560 336| 319 285,
270 | 20| 915| 259| 465| 617| 408 | 617| 541 | 336 | 319 285
20| 270| 215| 830| 465 598 | .427| 598| 541 | 336| 319 285
2101 20| 215 560 | 408 579) 5220 819 . 319 302
20| 270 25 541 | 408 | 560 522 319| 319 302
P 970 | 270 | 204 561 | 408 | 503| 503 319| '319 302
22| 20| 204 5221 389} 484| 503) 319| 319 - 302
270 259 | 204 522 | 380 484 | 484 | 302| 302 302
270 | 250 | 204 522| 880| 484| 484 302( 302 302
270 259 | 215 522 | B70| 465 |-484 | 302 302 | 285
270 259 | 226 522| 370 | 465) 465| 285) 302 285
210 | 259 | 287 503 | 370 | 465| 465| 285 | 302 285
270 | 259 | 248 503 | 353 | 465| 465| 370| 302 285
270 248 484 [cneeeen 484 |oooen 370 | 302 feaoeeon

Fastan

Monihly discharge of Greer Spring at Greer, Mo., for the year ending Sept. 30, 1923

i
Diséi)arge m second-feet Discliafgn in second-fest
Month Maxi- | Mini y M;)nth Maxi- | Mini
ax - &3 = -
mum | mum | Mean ‘mum | mum }Mesn
282 270 278 || MAY wceane croamanm e e 636 336 466
282 259 270 {f June..-. 879 466 507
270 204 236 || July ... 446 286 356
522 248 352 || August ... 370 302 333
655 353 521 || September........coowes| 336 285 300
655 353 500
503 353 The year «ueeeeu-- 658 204 380
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ARKANSAS RIVER BASIN
EAS'.I.; FORK OF AREANSAS RIVER fl'EAR LEADVILLE, COLO.

LocarioNn.—Insec. 16, T. 9 S., R. 80 W, at highway bridge 200 yards above mouth
of Tennessee Fork and 3 miles northwest of Leadville, Lake County.

DRAINAGE AREA.—52 square miles (measured on topographic map).

REcoRDs AVAILABLE.—April 25 to August 31, 1890; June 18 to October 11, 1903;
June 5, 1911, to September 30, 1923.

Gage.—Vertical staff on left bridge abutment, near upstream end; read by
Jeanette Coquoz and forest ranger. No known relation between present
gage and gages used prior to 1911. ‘

Di1SCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTRoL.—Bed composed of coarse gravel and small boulders.
Control 30 feet downstream from gage; slightly shifting. Banks low, sub-
ject to overflow at extreme high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.60 feet at
11 a. m. June 21 (discharge, 460 second-feet); minimum stage recorded, 0.10
foot on several days during October (discharge, 4 second-feet).

1911-1923: Maximum stage recorded, 2.03 feet at 8.30 a. m. June 15,
1921 (discharge, 794 second-feet); minimum discharge, 4 second-feet several
days in October, 1922.

Ice.—Stage-discharge relation seriously affected by ice.

Drversions.—The Leadville Water Co. makes a continuous diversion of 2 second-
feet from East Fork above station. During the winter this diversion may
be increased to 3 second-feet.

RecuLATIoN.—Diurnal fluctuation during spring from alternate melting and freez-
ing of mountain snow. No artificial regulation.

Accuracy.—SBtage-discharge relation shifted slightly. Rating curves well defined
below 300 second-feet. . Gage read to hundredths twice daily from Ottober
1 to 27 and from June 16 to September 3; at irregular intervals during re-
mainder of year. Daily discharge ascertained by applying mean daily gage -
height to rating table. Records fair.

Discharge measurements of East Fork of Arkansas River near Leadville, Colo., dur-
ing the year ending Sept. 30, 1923

- Gage | Dis- QGage | Dis-
Date Made by height | charge || D&t Made by— height | charge
Feet | Sec.ft. Feet | Sec.-ft.
Jan. 21 | M. B. Arthur__._..__.__|..__._. 10,1 || June 27 | Robert Follansbee. -...| 1.16 | 197
Mar. 10 | T. V. Watkins _....__. 81,02 13.4 |} July 29 | P. 8. Parker ..___..._.. .70 73
May 13 | Robert Follansbee ... .50 38.6 || Sept. 27 | Robert Follansbese ... .4 23.2
June 1 }.ceeid0 amevemaoil 1.24 236

» Stage-discharge relation affected by ice.
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Daily dzscharge, in second-feet, of East Fork of Arkansas Biver near Laadmlle, C‘olo
for the year ending Sept. 30, 1923 o .t .

Day ) Oct. | . Apr. May. Jung Inly KA,uc. Sept.
8 8 13 239 149 82{ 43
7 8 14 298 149 106 1 38
7 8 15 344 133 % 41
7 8 16 50 123 55
8 8 18 113 61 40
8 8 20 270 110 ‘6l
6 8 30 ggg 110 52 38
7 8 40 120 55 36
7 8 50 244 166 50 36
7 8 b5 218 165 55 35
7 8 50 220 144 65 34
6 8 45 226 131 66 32
5 8 38 234 131 116 31
4 8 38 230 123 91 30
4 9 37 225 120 86 30
4 10 36 218 120 84 32
4 11 35 338 113 82 35
b 12 40 390 118 80 38
5 13 45 113 75 40
4 11 57 298 136 67 38
5 9 80 390 133 56 35
4 8 100 260 108 59 34
4 8 149 218 98 59 33
4 8 190 228 - 93 55
4 8 230 223 106 53 26
4 9 270 244 136 b5 25
4 10 3256 218 113 73 24
4 11 330 218 116 61 28
4 12 340 203 75 40 28
4 13 358 192 69 43
4 300 52 |emncacan

NorE.—Gage not read Oct. 28-31, Apr. 1-21, 23~30, May 2-11, 14-19, 21, 22, 24, 25, 28, 29, June 4, 5, 7, 8
11, 12, 14, 15, Sept 4-6, 9-14, 16-20, 22-26, 29, and 30; discharge estlmated

Monthly discharge of East Fork of Arkansas River near Leadville, Colo., for the year.
ending Sept. 30, 1923

Discharge in second-feet . Discharge in second-feet

Run-off Run-off
Month Moxi- | i iz} ¢ Month Moxi- | M inf ¢
axi- ini- acre fee axi- ini- acre-fee
mum | mam | Mean . mum | mum | Mesn
8 4 &38| 8| Juy. oo 65| 65| 19 | 7.320
13 8 9.1 542 || August.o.ooooonae 116 40| 166.7 4, 100
368 131 109 6,700 September ...... 43 24 33.9 2,020

390 192 ] 253 15, 100

AREKANSAS RIVER A’I‘ GRANITE, COLO.

LocaTtion.—In sec. 31, T. 11 8., R. 79 W., at Granite, Lake County, below mouth
of Lake Creek and above Lost Canyon and Clear creeks.

DRAINAGE AREA.—431 square miles.

RECORDS AVAILABLE.—May 1, 1897, to September 10, 1899; April 6, 1910, to
September 30, 1923.

Gage.~—Bristol water-stage recorder of float type on right bank 200 feet below
hzghwa.y bndge at Granite. Prior to October 26, 1917, inclined gage on left:
bank half a mile upstream. Relation between gages not determined.

DiscHARGE MEASUREMENTS.—Made from highway bridge near railroad station

_ or by wading.

CHANNEL AND CONTROL.—Bed composed of coarse gravel and small boulders.

Control shifting. Banks not subject to overflow.
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EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 3.74 feet at 8 p. m. June 5 (discharge, 1,530 second-feet); mini-
mum discharge, 60 second-feet on February 6 and March 12.
. 1910-1923: Maximum stage, 4.7 feet June 11, 1918 (discharge, 2,630
second-feet); minimum discharge recorded, 11 second-feet on March 15,

1918,

Ice.—8tage-discharge relation not seriously affected by ice.
Diversions.—Water diverted from Arkansas River for irrigation of 1,800 acres
between this station and junction of Tennessee and East forks.
RegurarioNn.—Discharge affected by operation of Twin Lakes reservoir, which
has a storage decree for 54,450 acre-feet.
CoopreraTION.—Complete records furnished by State engineer.

Daily discharge, in second-feet, of Arkansas River at Granite, Colo., for the year end-
ing Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept
124 141 105 &3 70 68 90 514 | 1,190 800 637 420
124 136 108 81 68 70 88 498 | 1,350 999 724 401
113 120 108 85 67 75 85 487 | 1,450 | 1,020 649 382

92 131 100 88 65 68 92 487 | 1,500 { 1,080 631 372
102 120 106 90 65 62 90 492 | 1,400 | 1,080 590 368
117 106 108 92 60 70 100 498 | 1,220 | 1,050 531 368
126 109 108 89 i3 64 92 460 | 1,220 | 1, 492 363
124 | - 102 94 82 68 70 88 338 986 | 1,100 450 359
126 100 88 82 66 70 96 346 | 1,060 | 1,100 420 350
124 102 87 82 65 65 96 425 911 | 1,110 435 342
120 96 86 84 85 62 114 471 852 | 1,000 450 325
113 106 85 85 67 60 137 410 807 781 460 287
126 106 89 82 67 67 114 492 794 724 602 280
136 102 80 78 67 66 114 498 878 774 698 287
146 92 79 78 67 65 114 938 730 625 276
148 86 77 80 681 641 114! 46011,110} 698 625 248
148 86 70 82 68 63 123 528 | 1,070 662 705 255
148 80 69 83 68 70 135 520 972 596 680 276
151™ 82 71 83 684§ 68| 154 537 951 724 662 201
153 86 71 83 68 63 132 584 | 1,030 637 643 266
153 80 72 75 71 63 121 619 | 1,180 572 608 227
156 68. 70 78 72 63 136 560 979 526 566 191
161 83 72 77 7 70 116 430 925 602 585 186
153 88 74 76 72 72 114 549 932 724 555 191
183 86 72 7 71 62 121 958 718 514 174
171 98 74 73 70 80 210 724 " 972 724 482 161
183 106 75 71 62 70 402 807 965 602 460 164
183 102 78 71 64 80 498 925 898 590 450 181
148 100 74 71 80 526 986 833 619 460 184
143 104 72 75 90 543 988 814 602 450 181
143 80 70 95 —-v] 1,0107), o 572 430 |ccacame

Nore.—Daily discharge Dec. 1 to Apr. 8 based on four current-meter measurements and comparison with
records of flow of Arkansas River at Salida.

Monthly discharge of Arkansas River at Granite, Colo., for the year endmg

R Sept. 30, 1923
Discharge in second- ..{ Disehargein second-
feet Run-off feet Run-
ot ' - .offin .
Month inf actre- Month afte-
66! N . .
Maxi- | Mini- Maxi- | Mini- eet
" ‘Wum | mom.|-Mean, mum | mum | Mesn
7 e T 143 lr4 * L
October. ..cooendd ~ 183 02| 140 . 338 |- 5141 36,300
November - 6| 100 794 | 1,040 61,%,
Ty AT b I Bk
anuary A 134,
Febru 60 67 DR '16,600
Marek; & A 60 . 1o - ¥
April. 2T 85| " 16 L8
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_AREANSAS RIVER AT SALIDA, COLO, R 4

N

Locarion.—In sec. 32, T. 50 N., R 9 E., at Salida, Chaffee County, some dis-
tance above mouth of South Fork of Arkansas River, nearest important
tributary.

DraINAGE AREA.—1,210 square miles.

RECORDS AVAILABLE~—April 11, 1895, to October 31, 1803; November 3, 1909,
to September. 30, 1923.

Gage.—Bristol water-stage recorder on right bank in City Park 400 feet below
highway bridge; inspected by water commxssloner. Datum lowered. 1 foot
January 1; 1922, - ,’" A

DISCHARGE MEASUREMENTS.——M&de from lughwa.y bridge. ’ _

CHANNEL AND coNTROL.—Bed composed of coarse gravel; shifts at’ mtervals.
No well-defined control. Banks not subject to overflow.”

EXTREMEsS OF DISCHARGE—Maximum shage during. .year from water-stage
recorder, 7.1 feet at 5 p. m. July 18 (dlscharée, 4,900 second—feet) ; mlmmum
stage, 1.41 feet on’ February 28 (discharge, 210 sedond-feet). - T
¢ 1909-1923: Maximum sbage recorded, that of July ‘18, 23" minlmum
stage, 0.10 foot January 28, 1915 (discharge, 155 second-feet). - :

Ice.—Stage-discharge relatlon not aﬁected by we as ‘viver is kepb bpen“by

springs.
Diversions.—Water chverted from Arkansas River betwdeir Gramite *énd Sshd_a
for irrigation of 2,800 acres. e S apie e St e

-REaUEATION ~Flow at station regulsted to somié extent by Twin Lakes and
Clear Creek reservoirs which have stora.ge decrees for 54 450 and 11,500

1o acre-feety respectively.. - SRS

CoorerarioNn.—Complete records furnished: by Sba‘ﬂe engmeer.

Dazly discharge, in second-feet, of Arkansas River at Sahda, Colo,, for the year end-
: ing Sept. 30, 1923 :

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May June | July | Aug. | Sept.

290 | 2971 301,02 2000/ 1,180 768
227 284 774 12,050 | 2,150 | 1,280 858

232 271 2,190 | 2,170 | 1,130 780
226 254 695 | 1,790 | 2,310 | 1,110 762
232 240 652 | 1,680 | 2,170 | 1, 733

235 646 | 1,610 | 2, 641
227 246 756 | 1,490 | 2,240 608
218 248 738 | 1,580 | 2,170 738 502
213 259 706 | 1,580 | 1,850 896 541

246 798 | 1,860 | 1,920 | 1,060 568
220 246 756 | 2,250- | 1,820 | 1,000 576
220 232 2,600 141,770 | 1,100 1
220 259 733 | 2,290 | 1, 6 ’ 517

232 ] 200| 7802 1,79 | 1, 679
220 | 824 | 858 |-2,550 | 1,880 | 1,200 | 679
220 2,810 | 1, L0 641
265 | 576 | 2,150 | 1, . 619
232 | 254 2,210 | 1,560 | 1,070
246 | 259 | 1,000 | 2,250 | 1,430 | 1, 620
220 | 259 | 1,300 | 2,290 | 1,500 | 1,030 | 614
22| 4981, 2,510 | 1,460 | 916 | 508
237 | 608 |1,690 | 2300|1,320| 780 | 608
652 | 1, 2214 | 1, 744 | 508
259 | 668 {1,670 | 2,080 | 1,230 | 744 | 502
284 13,7 1 T —
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Monthly discharge of Arkansas River at gglidd, Colo., foF the year ending Sept. 30
- 1 I 3 .

L

*| Discharge in second-feet, Discharge in second-feet
Run-oft ' |Run-off
Month Maxi. | Mini infac{e- Month, Maxi- | Mini- | inr actra~
axi- ni- 00 axi- mil- ee
mum | mum | Mean . mum | mum | Mean |

331. 256 L2881 17,700 | May e ccecan 1,760 578 924 | 56,800
324 281 302 | 18,000 || June ... 2,600 1 1,490 | 2,090 | 124, 000
317 232 265 | 16,300 || July.... 2,310 1,230 | 1,830 | r12; 008
256 220 236 | 14,500 || Angust.__. 1,370 668 | 1,070 | 65,500
232 210 221 | 12,300 || September 517 660 | 30,200
284 218 281 | 14,2001 ; b
668 232 310 | 18,500 The year...| 2,600 210 702 | 509, 000

ARKANSAS RIVER AT CANON CITY, COLO.

LocAarroN.—Just below Hot Springs Hotel, at mouth of canyon, 1 mile above
Canon City, Fremont County. Nearest important tributary, Grape Creek,
enters some distance above.

DRAINAGE AREA.—3,090 square miles.

RECORDS AVAILABLE.—May 1, 1888, to September 30, 1923.

Gage.—Bristol float-type water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from car and cable.

CHANNEL AND cONTROL.—Bed composed of gravel; very shifting. No well~
defined control.

EXTREMES OF DISCHARGE.—Maximum stage during year, 5.1 feet at 6.30 p. m.
July 13 (discharge, 7,200 second-feet); minimum stage, 0.58 foot on April
17 (discharge, 242 second-feet).

1888-1923: Maximum stage recorded, 10.7 feet at 8 p. m. August 2, 1921
(discharge, 19,000 second-feet); minimum discharge, 108 second-feet on
April 10, 1897. ‘

Ice.—Stage-discharge relation affected by ice.

Diversions.—Water diverted from Arkansas River between Salida and Canon
City for irrigation of 3,000 acres.

RegurarioN.—Flow regulated to slight extent by operation of reservoirs om
headwaters.

CooreraTioN.—Complete records furnished by State engineer.
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Dazly duckms, an secand-feet of Arkansas River-at Canon Cziy, Colo., for tb,a year

N . ending Sept, ,90 1923 '
Day : - i| Oot. ] Nav.} Dec, | Jan. | Feb, | Mar. | Apr;| May | June'| July | Xug. | Sept
291 371 205 272 | 272 626 601.4 2,100 | 2, 980 862
286 272 286 | 454 625 | 2,300.] 2,360 | 1,180 . 872
285 389 295 -260 200 |- 408 658 | 2,460 | 2,410 | 1,220 862
280 383 300 | | 264 286 362 682 | 2,6201 2, 1; 200 832
382 324 305 246 320 345 754 | 2,590 | 2,540 | 1, 270 812
280 319 310 246 310 345 822 | 2,460 | 2,530 1,1,60 782
307 347 340 2064 | - 325 736 | 2,500 | 2,520 1 948 ¥
359 371 310 264 356 362 727 1 2,280 | 2,620 904 736
369 363 310 264 {. 300 305 609 | 1,830 | 2,6 . 904 691
‘335 319 270 305« 217 625 {1,930 | 2, T 959 658
330 336 264 270 315 264 681 | 1,640 | 3,080 | 1,120
365 265 300 272 718 | 1,750 | 3,130 926 709
369 359 259 270 290 282 633 ( 1,820 | 2,530 | 1,190
383 359 259 280 315 286 782 1 1,960 | 2,900 | 1,300 625
383 377 254 280 325 250 862 | 2,380 | 2,360 | 1,340 682
365 347 246 285 330 259 822 12,770 | 2,350 | 1,310 666
359 336 282 285 320 242 782 | 2,860 | 2,180 ; 1,530 666
389 307 305 280 310 264 812 | 2,470 | 2,180 | 2,240 980
37 307 295 286 305 763 | 2,400 | 2,130 | 2,460 992
353 313 300 277 320 320 764 | 2,480 | 2,170 | 2,110 | 1,170
353 324 282 330 260 804 | 2,780 | 2,410 | 1,920 916
353 319 268 300 315 2821 958 | 2,780’ 1,990°| 1,920 |- 812
336 324 268 286 290 295 812 ] 2,420 | 1,720 | 1,950 802
24 274 395 324 277 286 282 250 691 | 2,420 | 1,740 | 1,610 842
b - 280 401 319 205 272 282 246 2,580 | 1,790 | 1,490 872
26 319 365 330 286 280 325 264 | 1,300 | 2,590 | 1,780 | 1,380 852
27 347 389 319 277 286 310 259 | 1,600 | 2,800 { 1,920 | 1,270 822
28, 395 335 250 277 330 500 | 1,830 | 2,720 | 1,450 | 1,110 792
29 341 380 319 250 350 601 | 1,900 | 2,520 | 1,260 926 802
3 319 427 313 264 362 504 | 1,880 | 2,380 | 1,160 883 782
3 285 |ocoene 280 290 579 1,950 [-ccaaa- 1, 600 883 [emnnnd

Monthly discharge of Arkansas River at Canon City, Colo., for the year ending Sept.
9.

?

Dischargein second-feet Discharge in second-feet

Ru?- 1%“!"
Month off in Month Sere
Maxi- | Mini- | proon ?222’ Maxi- | Mink- | proan | foet

mum | mum mum | mumn

347 | 258{ 200 601 | 044 | 58,000
427 20| 351 1,640 | 2,300 | 142,000
389 | 280 | 337 1,000 | 2,210 | 136,000
340 | 26| 283 883 | 1,340 | 82,400
300 246 275 625 | 799 | 47,500
M 579 | 272| 320
April. DTN 625 | 242|340 20,200 The year...| 3,130 | 242 | 825 | 598,000

ARKANSAS RIVER AT PUEBLO, COLO.

LocarionN.—150 feet below Main Street Bridge in Pueblo, Pueblo County.
Nearest tributary, Fountain Creek, enters 2 miles below.

DRAINAGE AREA.—4,820 square miles.

REcorps AvAILABLE.—May 1, 1885, to September 30, 1886; September 19 1894,
to September 30, 1923. From June 1 to September 30, 1887, and May 1 to

_ August 31, 1889, station maintained at point 9 miles above Pueblo.

Gage.—Bristol float-type water-stage recorder on right bank,

‘DISCHARGE MBASUREMENTS.—Made from Main Street Bridge.

‘CHANNEL AND CONTROL.—Bed composed of gravel and sand; shlftmg No well»
deﬁned eontrol.

— . 1



52 SURFACE WATER SUPPLY, 1923, PART VII

"EXTREMES OF DISCHARGE.—Maximum stage during year from.water«stage re-
corder, 12.55 feet on July 12 (discharge, 25,600 second-feet); minimum dis-
charge, 114 second-feet on October 7.

1894-1923: Maximum stage from high-water mark, 24.66 feet at mxd-
night, June 3, 1921 (discharge estimated at 100,000 second-feet), minimum
discharge, 25 second-feet on September 11, 1908

Ie¢e.—Stage-discharge relation slightly aﬁ‘ected by ice.

Divensions.—Water diverted from Arkansas River betyeen Canon City and
Pueblo for irrigation of 23,000 acres.

COOPERATION ——Complete récords furnished by State engmeer

Daily dzacharye, in second-feet, of Arkansas River g,t Pueblo, Colo., for the yeqr
ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb..| Mar. | Apr.;| May | June | July |- Aug. | Sept.
304 483 293 243 184 567 480 |.1,400 | 2,050 | 2,490 | 1,160
291 407 311 254 204 535 528 1 1,640 | 2,020 | 2,800 | 1,430
304 399 330 210 200 446 5861 1,820 | 2,440 [ 1,490 1,200
343 362 262 184 . 180 364 606.] 2,070} 2,170 | 2,340 | 1,120
378 | 386 330 177 177 | 306 691 | 2,060 | 2, 1,780 | 1,020
340 351 316 247 180 306 | 784 |1,950 2270 1,410 978
332 382 330 247 164 3256 | 8560 (1,950 | 2240 /1,300 | 1,
370 395 302 254 171 306 792.1 2,020 | 2,300 | 1,210
382 347 203 | 247 184 293 762 | 1,550 1 2,400 | 1,300
399 336 284 251 18 247 654 | 1,630 | 2,440 | 1,130 760
305| 336, 235| 243 184 224, 6981 1,450, 2,660 | 1,390 784
411 370 232 251 214 197 784 11,400 |28,120 1 1, 4 2,220
390 370 235 251 150 204 776 | 1,52077 2,3 1,860
407 362 224 228 152 197 884 |.1,550 | 2,470 752

407 386 247 207 156 | 1,050 | 2,310 | 2,640 | 3,030 | 2,580
403 351 254 228 152 | 1,020 ( 2,010 | 2,700 |.3,810f 1,
395 351 217 221 221 193 996 | 2, 3, , 474 1,
390 351 204 239 207 | 1,020 | 2,250 | 2,790 | 2,590 | 1,550
382 322 184 200 2,460 | 2,210 | 3,120 | 1,350
382 359 100 200 177 1 1,040 | 2,160 | 1,770 | 2,630 | 1,280
407 332 193 177 184 2,030 | 1,580 | 2,800 { 1,250
446 347 197 171 156 961 | 2,230 | 2,030 | 2,230 | 1,230
411 351 214 224 136 | 1,300 | 2,360 |3, 2,070 | 1,100
455 304 197 235 171 | 1,230 | 2,430 | 2,640 | 1,930
507 301 171 221 210 | 1,860 | 2,510 | 1, 2,780
478 311 174 236 4451 1,310 1 2,320 | 1,580 | 1,550 776
301 171 266 510 | 1,610 | 2,140 | 1,390 | 1,
275 254 401 oo 1,430 |.._... o 1,260, ] 1,260 jeusemnn

[ Maximum discharge, 25, 600 second-feet. .
s Maximum discharge, 12 500 second-feet. -
¢ Maxzimum discharge, 11, 400 second-feet. . -

Monthly discharge of Arkansas River at gnglo, Colo, for the year ending Se};t 30,

Discharge in second-feet Dischérge injbooﬂd-feet
. Run-off : . Run-off
Month | o | M o oo Month Maxi- | Mini ot
axi- ni- | ee axi- i- o6
mum | mum | Mesn mum | mum | Mesn
October 207 | 14| 25 1,610 | 480 | 98| 57,400
November ...... 488. 291 | - 393 2,640 | 1,400.] 2,000 119,%
ecember ... - 483 275 358 6,1201 1,260 | 2,560 {"157,
January .. - 330 171 - 242 3,810 | 1,130 | 2,040 . 125 060
February. 254 135 217 - (706 | 1,210 | 72,000
March . 401 {- 150 204 | 12,500
April..... 567 136 266 | 15,800 The year...| 6,120 114 891 | 644, 000
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wy -4 AREANSAS RIVER AT HQLLY, COLO. . . 1 o

Locarion.—Between secs. 14 and 15 T. 23 8., R. 42 W., at highway bridge half
a mile south of Holly, Prowers County. Nea.rest tnbutary Wildhorse Creek,
an' intetmittent {rtbutary, enters 1 mile upstream.

DRAINAGE AREA.—About 25,000 square miles.. fon i

RECcORDS AVAILABLE.—October 15, 1907, to September 30, 1923.,

Gaee.—Bristol ﬂoat-type water-stage recorder on upstream side of bridge.

DiscrARGE MEASURBMENTS.—Made from highway bridge or by wading.

C‘EANNEL AND ‘coNTHOL.—Bed cempnsed of sand and gravel; shifting. ¢ wellé
defined coutrol

EXTREMES OF DISCHARGE. -—-Ma.ximum stage during year from water-stage w
corder, 7.05 feet' on August 24 (discharge, 27,200 second-feet); minimum
discharge, 8 second-feet on several days during October.

1907-1923: Maximum stage recorded,. 11 feet at noon, October 20, 1908
(discharge determined from slope mea.surements, 136, 000 second-feet); mlm-
mum discharge, river dry.

Diversions.—Water diverted from Arkansas River between Pueblo and' Holly
for irrigation of 300,000 acres. ’

CooreraTioN.—Complete records furnished by State engineer.

Daily discharge, in second: fcet of Arkansas Rwer at Holly, Colo., for the year end-
ing Sept. 30, 1983

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
4 6 56 | 118 62 73 37 31| 182 80 314 | 2,000
3 6 55| 108 64 73 35 31| 104 64 25 | 1,

3 5 53 | 106 78 71 35 30 87 45 | 5,520 | 1,420
4 6 68 80 66 66 41 32 85 40| 2,90 1
4 7 74 78 75 82 41 30 80 51 1,150 | 1,310
4 9 78 82| 100 84 30 2 87 53 | 2,840
4 10 83 78| 129 73 28 23 6 35| 1,840 912
-3 11 86 82| M7 66 31 23 43,040 25| 1,830 855
3 14 78 75| 150 66 33 19 | 7,790 25 | 5,390 | 1,230
-3 17} - 126 75| 173 34 32 18 | 2,500 20 | 3,060 | 1,070
3 18| 313 64| 178 53 30 21| 966 24| 2,330 | 1,070
4 16| 123 62| 136 64 28 24 | 555 (1,430 1,050
5 14| 123 73| 140 53 27 41| 455| 702| 3,650 507
5 14| 159 75| 183 62 27 132| 891’ 3,680 | 4,100 | 1,340
4 56 | 202 78| 164 50 24| 120| 507’ 2,58 | 1,640 | 1,030
4| 173| 187 82| 164 57 23| 122 37| 547 2,140 822
4| 130 178 82| 147 112 23| 1155220 | 1,640 | 3,340 | 2,920
5 78| 178 71| 136 82 22 829,980 | 2,410 | 4,700 | 2,040
6 64| 155 68 | 173 89 18 68 | 3,650 | 6,740 | 7,970 | 3,440
6 62| 159 68| 178 | 104 23 621,720 | 5,210 | 7,100 | -4,500
8 66 | 164 50| 202 106 26 95 | 3,460 | 2,130 | 3,920 | 3,000
8 66| 155 50| 140 115 28 | 7,750 | 3,820 | 2,048 | 2,320 | 2,270
8 69| 159 48| 132 104 25 as,47o 2,600 - 720 | 18, 1,640
7 74| 168 43 78 89 14 | 1,000 | 1,480 , 188 (413,900 | 1,320
7 76| 168 48 68 89 14 632 eua;i‘ 147 | 10,200 | 1,080
7 71| 130 47 73 89 35| 207| 3641 104 6,780 972
8 71| 108 62 71 73 188 | 275 ¢5,090 | 4,320 o84
6 60 | 123 68 68 59| 112| 171] 259 {2,760 | 3, 822
6 66| 136 7 feceeend 42 08 | 147 154 1,540 | 4,740 727
7 62| 126 71 38 61| 205| 110 844| 3,800 650
6. 126 73 37| 132 | 47| 2,440 ...

s Maximum discharge, 20,600 second-feet.
®Maximum discharge, 14,700 second-feet.
¢ Maximum discharge, 20,200 second-feet.
@ Maximum discharge, 27,200 second-feet.
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Monthly discharge of Arkansas River at Holly, Colo., for the year ending Sept.
1923

H

Discharge in second-feét | Discharge in.second-feet

Run-off Run-off
Month Maxi- | Min iniaere\- Month Maxi- | Mint in‘f dcre-

axi- ini- eet axi- ini- eot

mum | mum | MeaR mum | mum | Mean

October . ....... 8 3 513 8,470 18 679 | 41,800
November....... 173 5| 46.6 9, 68 { 1,700 | 101,000
December 313 53 | 132 6, 740 1,340 | 82,400
118 48 | 72.2 18, 000 275 | 4,430 | 272,000
202 62| 124 890 4, 500 507 | 1,510 | 89,800

115 34| 727 470 < — .
112 14| 35.0 2,080 The year...| 18,000 3| -850 | 616,000

ARKANSAS RIVER AT SYRACUSE KANS.

Locarion—In NW. 14 sec. 18 T. 24 8., R. 40 W,, at highway. bndge half a
mile south of Syracuse, Hamilton County

DRrAINAGE AREA.—25,500 square miles (measured by State irrigation commis-
sioner). H

RECORDS AVAILABLE. ——August 21, 1902, to November 30, 1905 Apnl 1 to
July 31, 1906; June 20, 1921, to September 30, 1923. .

GAGE. —Gurley water-stage recorder on downstream side of bridge pler near cen-
ter of channel. From 1902 to 1906 a vertical staff gage fastened to down- -

_ stream pile of one of the bents of the bridge was used; not referred to same
datum.

DI18CHARGE MEASUREMENTS.—Made from downstream side of highway bridge of
by wading. . \

CHANNEL AND CONTROL.—Bed composed of loose, clean sand; shifting. Control
not well defined.

EXTREMES OF DISCHARGE.—Maximum s&tage during year from water-stage
recorder, 6.35 feet on August 23 (discharge, 18,000 second-feet); minimum
stage from water-stage recorder, 0.93 foot on October 5 and 29 (discharge,
4 second-feet). '

1921-1923: Maximum stage about 9.75 feet on June 6, 1921 (discharge,
about 45,000 second-feet); minimum discharge, 4 second-feet during periods
in August, September, and October, 1922.

1902-1906: ‘Maximum stage recorded, 7.5 feet July 11, 1903 (discharge,
28,300 second-feet); minimum discharge, 3 second-feet in January, 1905.

Ice.—Stage-discharge relation not seriously affected by ice.

Diversions.—Nearly all low-water flow during year is diverted for irrigation
upstream.

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined between 75 and 12,000 second-feet. Operation of water-stage
recorder satisfactory. Daily discharge ascertained by applying hourly gage
height to rating table; shifting-control method used November 16 to
December 5 and June 24 to September. 29.’

Cooreration.—Complete records furnished by the Kansas Board of Agriculture
through George S. Knapp, State irrigation commissioner.
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Discharge measurements of Arkansas River af Syracuse, Kans., during the year
ending Sept. 30, 1923

{

Date - Gy Dis- - +1'Gage | Dis-
ate Madse by height | charge|| D8te . Masie,pyl ‘height | charge
Feet | Sec.ft. . Secft. .
Nov. 20 8. KNapp. -eeeeeeen| L43 [ 85.3 (| July 9 86
Dec.. :7 xmp sc:; der..] 150 83.2 18 1,200
Jan. 18| G. S, Kpapp. .........| .62 125 21 3,190
May 23 ... do e 4,01 18,420 || Sept. 7 1,520
June 23 | Knapp ‘and Stambaugh| 3,01 [2270 . -

Daily discharge, in second- feet, of Arkansas River at Syracuac, Kam., fan $bs year
ending Sept. 30, 1983 .

Day Qct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June { July.]. Ang, | Sept.
4 51 mnil 1077 100 91 34| 38] 2061 132|.1,480 | 2,840
4 5 71 97 o 91 34 28| ‘172 1Y | 1,30 | 2,400
4 5 78 76 91 94 181 - 9] 246 . 12, ';1,%, 1,900
4 6 84 781 .99 84 9 6| 142}, 107 3, 1,%
4 5 84:| 100 9% 71 61 “Iet %000 1,

4 5 84| 114 9971 84 41 5| t10 67| 2,430°] ‘1,550
4 5 84| 110 994 .78 61 .- 681883 90 3,004 1,420
4 5 71| 110 99 76 g 5 94 1| 1,980 | 1,260
4 5 61 104 99 76 5 | 5,900 84.1:1,950' | 1,420
4 5 66| 104 | 107 3l 8 5| 4,040 66 | 2,200 | 1,600
4 6 781 100} 164 81: 3 512280 - 59.} 1,930 | 1,280
4 9 97 88 181 91 5 501,600 181 1, 1,260
4 13 98 81| 186 91 5 5(1,180 |7 988 1 1, 925
4 7 97 71| 193] 104 5 21| '854]1,670 | 3, 1,100
5 8 98 88| 193 66 5| 10| 7353380 2 1,440
51 159 117 73{ 193| 100 5 84| 702(1,580 | 1,320 | 1,080
5] 155| 166 61| 200 97 5 66| 871 570 | 2,250 | 1,710
5| 135] 166| 110] 200; 121 5 54| 9,700 | 1,980 | 6,770.]. 2,080
5! 100 166| 1.00| 200| 121 5 40 | 4,220 | 3,300 | 8,110 | 2,450
5 84| 166 100| 190 | 121 7 32 | 2,250,1 4,220 | 7,090 |, 4,130
5 84| 166 84| 215 97 5 34| 4,440 | 3,130 | 5,760 [ 3,130
5 84| 166 78 | 210 100 5| 83633802 3,100 [ 2,600
4 84| 215 66| 124 | 121 517,420 | 2,630 | 2,340 | 9, 2,170
4 81| 1954, 48 107 97 5|3,3% | 1,460 | 1,690 | 12,000 | 1,8
a4 78| 195 52 a7 94 5(1,640 | 905 4| 9,140 1,580
4 81| 206 | 104 97 81 7| 983 405| 495| 7,740 | 1,280
4 84! 130 | 110. L8 76 7| 6570| 279|1,880| 5530 | 1,060
4 71| 135 91 91 64 6! 363 205|8,520 4,310
4 66| 164 88 f..o_... 48 36| 286 1772720 4 719
5 71| 139 8 |ecomenn 38 44| 266 | 130 |2,060 | 4,490 702
5 |cmeeman 114 84 38 305 |.ooooo.| 1,710 | 3,440 | __.__.

NoTE.—No gage-height record Dec. 12-15, 17-22, Feb. 4-9, and 14-16; discharge interpolated.

Monthly discharge of Arkansas River at Syracuse, Kans., for the year ending Sept.
30, 1923

[Drainage area, 25,500 square miles]

Discharge in second-feet Run- Discharge in second-feet Run-
Menth (;Enia[-l Month ggr]:_l
Max- | Min- feet Mazx- | Min- feat
imum | imum | Mean imum | imum | Mesn
5 4 4.3 5 521 | 32,000
159 5 50.4 88| 1,650 98,
216 61 123 59 | 1,360 300
114 48 89.0 1,020 | 4,050 | 249,000
215 91 | 140 7 1,720 102, 000
121 38 86.5
44 5 10.1 4 822 | 594,000
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e . ARKANSAS BI’VEB. AT GAB-DEII’ GITY, KANS.

Lacation.—In NW. I sec. 19 T 24 S., R. 32 W at highway bridge half a
‘mile south of Garden, City, Flnney County

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—June 21, 1922, to September 30, 1923.

(aeE.—Jtevens water-stage recorder on downstream side of cylinder bridge pier

- mnear center of channel; inspected by Ben Allen, county engineer. Gage

" records héight of underground water after surface flow ceases.

DisCcHARGE MEASUREMENTS.—Made from downstream side of highway - bﬂdge
or by wading.

CHANNEL AND CONTROL.—Bed of stream composed of loose, clean sand and
gravel. No definite control. * Surface flow ceases at gage height of 2.60 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 7.82 feét at 4 p. m. August 24 (discharge, 19,200 second-feet); no
flow October 1-17, November 21-23, and December 8.

1922-23: Maximum stage that of August 24, 1923; no flow during

nwmerous periods in 1922,

Ice.—Btage-discharge relation slightly affected by ice.

Accuracy.—Stage-discharge relation not permanent; slightly affected by ice.
One.fairly. well-defined rating .curve used throughout year. -Mean-daily '
gage height determined to hundredths from recorder graph by inspection
and planimeter. Daily discharge ascertained by applying mean daily gage
height to rating tablé; shifting-control method used April 29 to August 24.
Records fair.

Dzscharge measurements of Arkansas River at Garden City, Kans., during the year
ending Sept. 30, 1923

— Gage | Dis- — Gage | Dis-
Date Made by- height | charge || 8% Made by- height | charge
Feet | Secft. ||
2.59 4.65 || July 12
2.69 5.29 || - 16

. 20
-.do 5.02 (3,100 Aug. 24
June 22 | Knapp and Stambaugh| 5. 35 [5,010 Sept.19
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Daily dwcharge, in second—feet, of Arkansas iRiver af Garden Czty, Kam.,]or the
- year end'mg Scpt 30, 1.933

Pay | O¢f. | Nov. | Dec. | Jan, | Feb. | Maf. | Apr. | May | June { July | Aug.’] Bept.

0 50| 30| 2 9.5 2] 12 80| M 120 | - 528 | 2,220
0 55, 35| I7 |- 12 12 3; 10 80| 440 ,1.7%
0 45| 50| 15 10 12 13| 8.0 46 353 | 1,6

0 40| &5 12 9.5 12 18 22 7.5 36 1,520
0 5| 601 11 10 14 18 5.5 85| 1,520 | 1,410
0 3.5| 380! 12 14 14 14 19 8.0 36| 1,150 | 17320
0 50| Lo 1 12 12 12 18 7.5 25| 1, 1,180
0 55| 0 10 12 12 12 18| 32 1 1,060
0 60| L5| 85| 11 10 12 17| 260 23 | 4,710 028
0 40| 40| 85| 12 10 12 17 {4,960 24| 4,710 824
0 5.56| 45| 85| 14 11 12 16 2,000 25 | 1,220 992
0 70| 55 85| 18 10 12 16 | 838 24 | 1,850 044
0 5.5| 55| 85| 14 10 13 17 | 420 17 1,220 852
0 40| 60! 80| 10 10 12 55 | 253 10| 2,52 852
0 30| 60 75| 11 13 12| 26| 1 353 | 3,180 838
(] 2.0| 60| 85| 15 14 12 90| 100 |[1,220] 1, 1,180
0 30| 60| 90| 18 23 12 48 838 | 1,410 | 1,130
L.0f 15| 65| 80| 20 16 12 40 14,710 380 | 5,200 | 2,220
.5 10| 65| 85| 25 16 12 34 |5,7 1,620 | 10,500 | 2,
1.0/ 1Lo| 65| 85| 19 g 13 28 12, 4, 8, 3,
L5] 0 7.0 80} 70 7 14| 16311, - 5,960 | 3,790
L5| 0 7.0 7.5] 19 21 14| 209 4,710 | 1,410 | 3,370 | 2,840
Lol o 85| 7.5] 14 16 14 (2,520 [L970 | 1,010 | 5450 | 2,360
1.5 6| 12 8.0 12 14 14 | 4,240 [2,000 880 | 15,500 | 2,600
2.5 Lo0| 13 13 13 14 15 | 1,850 |1,130 726 | 8,580 | 1,970

~

40| 10| M4 16 14 25| 824 880 516 | 8,060 1,850
40| 20| 18 14 14 36| 260 | 670 362 | 5,960 | 1,620
40| 40| 44 1. 13 27| 140 | 470 | 2,000 | 4,020 | 1,410
45| 35| 40 16 13 19 48 | 344 | 2,000 | 3,000 | 1,220
5.0/ 3.0 20 14 12 17 25| 200 912 | 4,020 | 1,130
5.0 foemenn 2 12 12 feomee. 18| .o | 642 3,580 |ocaeeon

Norg.—8tage-discharge relation affected by ice Dec 9-20; dlscharze interpolated. QGage-height record
uncertam June 27 to Aug. 1 and Aug. 28 to Sept.

Monthly discharge of Arkansas River ato G%(;.e;t City, Kans., for the year ending Sept.

2

Discharge in second-feet . Discharge in second-feet

Month N n Month Maxi M n .
- - acre-foe . axi- ini- acre-fs
mum | mum | Mean . .. mum | mum | Mes [

50| o L19| 7.2 4,240 | 16 360 | 22,100
7.0 0 307 183 5700 | -5.5 1,200 71,
44 0 g8 09 480 | 17 767 | 47,200
21 7.5] 11.0 | 676 16,600 | 353 | 8,960 | 243,000
70 0.5| 158 | 878 3,790 | 824 | 1,610 | 95,800
27 10 | 142 | 83 .

36 12 | 151 | 898 The year._.| 15,500 | 0 668 | 484,000

ARKANSAS BIVER AT LARNED, KANS. =~ -

Locarion.—In NE. 1f sec. 5, T. 22 8., R. 16 W., at highway.bridge half a mile
above Pawnee River and half a mlle south of Larned, Pawnee County. -

DRAINAGE ARBA.—Not measured.

RECORDS AVAILABLE.—June 22, 1922, to September-30, 1923.

Gaabi-——Stevens water-stage recorder on downstreamside of cylinder bridge pwr
near center of channel. Gage records height of undérgroutid water ‘aftet
surface flow ceases.

DISCHARGE MEASUREMENTS.—Made from downstream side of highway bridge or
by wading.
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CHANNEL AND coNTROL.—Bed composed of loose, clean sand and gravel.
Surface flow ceases at gage height of 2.7 feet.

definite control.

SURFACE WATER SUPPLY, 1923, PART VII

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 9.5 feet at 2 p. m. August 25 (discharge, 14,300 second-feet); no

flow during long periods.

1922-23: Maximum and minimum stages same as given above.

Accuracy.—Stage-discharge relation not permanent.

Rating curve fairly well

No

defined. Daily discharge ascertained by applying mean daily gage height

to rating table; shifting-control method used June 30 to August 19.

* fair.

Records

Discharge measurements of Arkansas River at Larned, Kans., during the year
endmg Sept. 30, 1923

Gage | Dis- G Dis-
Date Made by— height | charge || D8t Made by— height | charge
Feet | Sec.-ft.
June 4| G.8.Knapp ... . 40 484 || July 18
25 Knapp and Stambaugh 571 | 1,900 19
. 28 dO . 6.05| 2,520 | Aug. 20
July 11| V. W Stambaugh ... 3.42 103 20

Daily dzscharge, in second- feet of Arkansas River at Larned, Kans., for the year

. ending Sept. 30, 1923

Day Feb., | Mar. | Apr. | May | June | July | Aug. | Sept
1 - 18 10 25 1,080 527 | 1,190 4, 520
16 6.0 26 | 1,080 464 970 | 3,270
21 2.0 52 746 384 830 | 2,560
20 4.4 59 595 334 746 | 2,060
20 6.0 84 786 277 668 1,730
19 4.4 84 595 223 527 1,510
18 1.5 82. 361 184 | 1,730 1,310
18 .3 70 494 145 1,310 | 1,440
17 .3 54 874 114 | 1,080 | 1,310
16 48 970 84 | 1,250 1,140
15 20 970 66| 1,140 1,080
18 16| 3,950 86 | 2,450 970
16 18| 2,450 106 | 1,510{ 1,020
12 - 34| 1,510 117 | 1,310 1,020
6.0 63 | 1,020 134 | 1,250 | 970
1 . 6.0 82 786 174 | 2,160 1,020
17 ——— . 6.8 - 106 595 | 190 | 4,820 1'%8
18 I T IO, 120 527 244 | 1,440°f 1,
19 o et ccc e ea . 125 | 1,730 830 | 2,060 ' 1,310
20... —————- .3 1.2 111 060 630 | 4,820 | 1,980,
21 — —ee| B2 2.8 109 3,670 | 1,140 5,750 | 2,250
22w 8.4 L5 .3 136 660 | 3,950 § 3,950 3,960
23 8.4 18 jeamaeeas 48| 3,540 | 2,660 3,140 3,020
24 er i m e ———————— 12 18 Hceoaee 46 | 3,400 | 1,730 | 3,140 2, 450
L 15 | 2 1,730 | 2,350 | 1,440 [ 12,200 | 2,060
21 13 2,250 | 2,850 | 1,440 8,010 | 1,800
21 17 1,580 | 1,440 970 [ 7,670 | 1,730
24 24 1,080 922 830 | 6,060 1,580
17 . 82 708 706 708
12 31 . 630 630 | 1,380
10 668 |..oonne 1, 810
NorE.—No surface fiow on days for which no dxseharge is given‘ Gage height partly estimated June

30to July 10 and Sept. 28-30.
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Monthly discharge of Arkansas River at II.%MM, Kans., for the year ending Sept. 3¢
. N 3 B

Discharge in second- Discharge in second-
feet Run-off feet Ru?‘
Month in acre- Month oft in
: ‘| Maxi- | Mini- Maxi- | Mini- feet
| mum | mom | Mesn ‘ mum | mum | Mesd
0 0| © Ol MY womemeenndd 2,250 16| 231 | 20,400
0 0 ¢ G || June .. 6, 060 364 | 1,630 | 97,000
0 ] [ 0l July...-. 3,950 66 754 | 46,400
1] ¢ ¢ 0 || August.-... 5 527 | 3,040 | 187,000
26 0 4,06 225 || September _.....| 4,520 970 | 1,800 | 107, 00¢
24 04 13.9 855

32 ¢ 5.21 310 The year..| 12,200 ¢ 635 | 459, 000

AREANSAS RIVER NEAR WICHITA, KAN‘S:

Locarion.—Near center of line hetween secs. 7and 18, T. 27 S, R. 1 E,, at
Thirteenth Avenue highway bridge, 114 miles above mouth of Little Arkan-
sas River and 2 miles northwest of Wichita, Sedgwick County. -

Drainage AREA.—Not measured.

REcorDs AvaiLaBLE.—June 11, 1921, to September 30, 1923.

Gaae.—Gurley water-stage recorder on downstream side of bridge pier. Prior
to January 13, 1922, chain gage on upstream handrail of highway bridge;
read by P. L. Brockway, city engineer.

DiscHARGE MEASUREMENTS.—Made from downstream side of highway bridge

. or by wading.

CHANNEL AND coNTROL.—Wide, flat bed of shifting sand. No definite control.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage re~
corder, 15.65 feet at 4.30 a. m. June 10 (discharge 8,510 second-feet); no

« flow October 4-21., .
1921-1923: Maximum discharge that of June 10 1923 no flow September
22~26 and October 4~21, 1922. A

IcE.—Stage-discharge relation oceasionally slightly affected by ice.

Diversions.—Most of low-water flow during irrigation season is diverted for
irrigation in western Kansas and eastern Colorado.

Accuracy.—Stage-discharge relation not permanent; slightly affected by ice.
Rating curve poorly defined. Mean daily gage height determined from
recorder graph by inspection and planimeter. Daily discharge for the entire
year ascertained by shifting-control method. Records fair. -

Discharge measurements of Arkansas River near Wichita, Kans.; during the yeo:r
: ] ending Sept. 30, 1923 ‘

it e . . ) o
Date Made by— ,?&gft 01)&‘;;8 Date .. Made by— h(giﬁft ch%ifge
Feet | Secft. Feet | SecHt.
Mar. 9| G.H. Barger ._........ 10.33 100 || June 12 | Williams and Barger...| 14.65 5,800
Apr. 11 | Lo 1, S 10. 36 100 || Aug. 24 { H. B. Kinnison.__.___. 12.68 3, 520
June 10 |..... U [ S 14.77 6,460 || Sept. 25 | Kinnison and Barger...{ 12.60 8,120
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Daily discharge, ir second-feet, of Arkansas. River near Wichita, Kans., for the year
ending Sept. 30, 1923

Day Oct. | Nov.'| Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
10 72 139 133 98 ioo 86 112 | 1,770 | 1,530 685 | 2,850
7.8 76 139 130 98 106 90 106 | 2,850 | 1,360 | 1,140 | 2,850
3.0 66 130| 130 90| 112 142| 103 4,080 ] 1,240 ) 1,190 | 3,
0 64| 136 | 127 86| 103| 305( 115] 4,560 1,000 2, 560
0 64 130 130 84| 108| 212| 136|4,080| 990| 855| 2,160
0 68 130 167 90 112 172 124 | 3,600 765 | 1,990
0 72| 136 |- 151 72| 112| 148 | 118 13,000| 810| 685 1,650
0 78| 133 136 70 109} 127 | 1145|2700 685 | 615 | 1,410
0 80 133 130 72 103 109 450 | 6, 500 650 | 1,360 | 1,
0 82| 106 | 127 70 | 100| 100 | 360 )6,010| 580 1,410 | 1,190
0 15 | 124 64| 109| 103 ( 2360|5750, 545|1,190| 1,100
200 118 66 | 121 106 | 272 5,930 | 510 | 1,140
0 260 94 118 60 124 109. 244 4 5,750 545 1 1,300 945
310 94 118 46 121 94 240 | 6,110 510 | 1,990 945
0 92| 106 38| 127 92| 24457 610 | 1,650 900
0 360 118 103 40 121 94 240 | 4,720 510 | 1,470 945
121 103 40 124 92 216 | 3, 1,470 890
0 276 | 115 103 44 80 92 2161|2850 | 6452030 1,190
0 236 | 103 96 66 92| 224 (2,420 | 4802160 1,300
0 212 94 100 100 224 | 2,160 450 | 1,770 { 1,300
0 196 100 94 103 112 124 244 | 2,420 450 | 2,560 | 1,470
6.0 192 112 92 106 109 124 360 | 3,760,| 480 | 4,240 1,
9.6 18! 127 92| 103 112 15| 58031 580 [ 3,020 | 3,
11 164 | 154 94 9| 112| 108 3,300 3,450 | 3,460
11 160 | 167 94 98 98| 100 1,140 | 3, 1,770 | 8,450 | 2,850
11 154 | 151 88| 100 | 1,410 | 3,150 | 1,470 | 4,240 | 2,200
9.6 | 161 136 88| 1061, 2,560 | 1,300 | 5,300 | 1,990
6.0 145| 133 84 1213, 2,560 | 1,140 | 5,670 { 1,770
3.0 145| 136 84, 12722001, 1,000 | 4,560 | 1,580
4.2 148 133 80 118 | 2,030 | 1,770 900 | 3,760 | 1,470
33 . 133 82 |oeocnan L6560 [.eenen- 810 | 3,150 . ...

NoTE.~Gage heights partly estimated Nov. 12, Feb. 9, 10, Mar. 24-30, and June 21-23. Stage-discharge
relation slightly affected by ice Deec. 19-24 and Feb. 7—19 dxscharge estlmated from a study of gage-height
graph and climatological data. .

Monthly discharge of Arkansas River near Wichita, Kans., for the year ending
Sept. 30, 1923

Discharge in second-feet| Discharge in second-feet|
Run-off L Run-off
Month Maxi- | Mint intac{e- Month Maxi | M B ) il::f actre-
axi- - eet . . 8xi- ini- eef
“. mum| mum | Mean mum | mum | Mean
33 0 4,04 248 | May ... _.| 3,000 103 640 | 39,400
390 64 | 166 6, 918 1,770 { 3,790 226, 000
187 92 | 124 1,77 450 867 | 52,700
157 92 | 112 5, 570 615 | 2,260 | 139,000
1% gg 78.4 3,450 900 | 1,770 | 105, 000
I K 104 = vl
305 86 | 120 69101 04 835 | 605, 000
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, AREANSAS RIVER AT ARRKANSAS OITY, KANS. Y

LocarioNn.—In NW. 34 see. 25, T. 34 8., R. 8 E., at Chestnut Avenue highway
bridge, half a mile west of Arkansas City, Cowley County, 2 miles below
diversion dam for Kansas Gas & Electric Co.’s canal, 5 miles above mouth of
Walnut River, and 8 miles below mouth of Ninnescah River.

DrANAGE AREA.—Not measured.

RECORDS AvAILABLE.—September 23, 1902, to July 31, 1906 September 10, 1921,
to September 30, 1923.

Gage.—Chain gage on upstream bandrail of highway bridge, installed Sep~
September 10, 1921; read by F. O. Burnett.

DIBCHARGE MEASUREMENTS. ———Ma.de from upstream side of highway bridge or by
wading. ’

CHANNEL AND CoNTROL.—Bed composed of sand. Control is. contracted section

- and sand bar below gage; shifting. )

ExTREMES OF DISCHARGE.—Maximum stage recorded during year; 25. 46 feet ‘
during afternoon of Jund 11 (discharge, 103,000 secand-feet); minimum
stage, 4.90 feet March 22, 23, 29-31, April 3 and 4 (discharge, 12 second-feet). ..

1921-1923; Maximum and minimum stages same as given above. .

1902-1906: Maximum stage recorded, 15.2 feet July ‘10, 1904 (discharge
40,300 second-feet); mmlml}m stage, 2.656 feet December 30 and 31, 1902
. (discharge, 33 second-feet).

REGULATION AND DIVERsIoN.~—Canal of Kansas Gas & Electric Co. with diver- -
sion dam across river 2 miles upstream diverts about 600 second-feet during )
high water and practically entire flow at low stages. Diversion in western
Kansas and eastern Colorado for irrigation takes large part of low-water |
flow. .

Accuracy. —~Stage-discharge relation not permanent; not affected by ice. Rat- -
ing curve poorly defined. Gage read to hundredths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating -table;
shifting-control method used November 23 to September 20. Records fair.

Discharge measuremenis of Arkansas River ai Arkansas City, Kans., dumng the '
year endzng Sept 30, 1923

L

{
v

Date Made by— lg?gghet cl?alrsge Date Made by— h%?g et cg;f;e

Feet | Sec.-ft. Feel | Sec.ft.

Oct. 17 | Kinnison and Barger..| 5.95 | -229 Aug. 23 B. Kinnison........ 10. 49 4, 260

Mar. 10 | G. H. Barger.......... 4,91 14.9 || Sept. 25 Kinnison and Barger..| 10.56 3,090

Apr. 12 |. 3 21.0 26 | G. H. m‘ger .......... 12,94 6, 420
ds - 6, 3;3 30 |- (s 1 PR, .| 13.67 | 7,880 -

1 - . b

26695—25—wsp 567——5



62

SURFACE WATER SUPPLY, '1923," PART’ VII

Daily discharge, in second-feet, of Arkansas River at’ Arkansas City, Kans., for the
year ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan, { Feb. | Mar. | Apr. | May | June | July | Aug. |'Sept.

) S 380 885 627 483 40 25 16 120 | 6,580 | 2,760 | 1,530 | . 3, 560

b SR 324 | 1,960 601 461 37 24 16 170 | 6,420 | 2,540 | 1,530 | 3,330

B vienmmnnnaund] 200 | 1,060 801 461 0| 24 13 8,330 { 2,340 | 1,460 | 3,330

R 256 679 601 439 196 24 13 101 | 7,800 | 2,240 | 1,870 | 3,450

| SR 256 575 601 125 37 24 196 57 | 5,800 | 2,040 | 1,620 | 2,990
[ S 256 576 | 575 125 30 30 601 110 | 4,800 | 1,960 | 1,460 | 2,760+

Teemcomnananas 256 575 575 82 44 30 290 211 | 7,100 | 1,960 | 1,460 | 2,440

- S, 256 505 575 731 - 44 27 |, 182 182 7,450 | 1,870 | 1,300 | 2,240

9 cecmcacaeae]| 256 505 575 64 30| . 24 88| 125 (18,700 | 1,790 | 1,320 | 2,040

100ccicoceeaaas]| 240 461 ) 549 64 30 18 52| 118 | 53,900 11,700 | 1,390- | XB
Weevemnceeenal 226 | 417 5400, 55 44 25 27 380 | 67,600 | 1,620 | 1,870 | 1,700 -

1200 ccicevnanaa| 226 705 505 55 H“ 20 25 273 | 41,500 | 1,620 | 1,700 | 1,700

226 { 5,180 417 85 37 71 25 226 | 30,700 | 1.530 | 1,620 | 1,700

226 | 4,620 483 55 78 38 211 | 23, 1,530 [ 1,700 1 1,700

226 13,220 ! 439 52 87 80 362 ) 211 | 19,000 | 1,620 | 1,870 | 1,530

240 | 2,440 439 48 37 73 33 182 | 27,700 | 1,620 | 2,040 | 1,530

226 | 2,040 | 417 48 30 59 28 | 211 | 24, 1,530 | 1,870 | 1,460

240 | 1,620 362 33 24 198 25 211 | 17,400 | 1,530 | 1,870 | 1,620

273 | 1,390 362 33 30 40 25 170 | 12,800 | 1,530 | 1,790 | 2,040

e camee | 200 | 1,120 | 417 40 2. 40 29 147 | 9,730 | 1,460 | 2,540 | 2,540

1 PO 240 | 1,000 527 37 21 15 38 129 | 8,500 | 1,460 | 2,240 | 2,340

D2 240 945 506 37 52 12 5] 1,000 | 7,100 | 1,390 | 2,240 | 2,040

< J, 240 885 483 36 42 12 49 (1,320 | 7,100 | 1,390 | 4,490 | 1,870
Heemcancncnaa] 240 825 527 33 % 40 86 | 5030 | 5,180 | 1,300 | 3,950 | 2,540

PO, 240 765 575 33 21 78 {8,500 5,080 | 1,530 | 3,680 | 3,100

201 cannas]| 240 765 | 627 33 28 15 66 | 6,420 | 5,180 | 2,140 | 3,100 | 2,760

240 705 601 33 28 16 B85 {5,180 | 5,650 | 2,040 | 4,490 | 2,340

240 679 505 33 27 13 306 | 3,330 { .3,560 | 1,870 | 5,800 | 2,140

240 679 380 33 foraeens 13 601 {3,810 { 3,450 | 1,790 | 6,110 | 6,110

30 e 240 653 362 33 |icaenen 13 182 | 3,680 | 3,100 | 1,790 | 4,800 | 7,630

8leeeecaaee] 306 | .. 103 b7 D 13 jeenene 5,340 |eeonne 1,700 | 4,220 |_._....

NortE.—Qage not read Feb. 26 to Mar.1; discharge interpolated. No gage height records June 9-12
gage height estimated.

Monthly discharge of Arkansas River at Arkansas
Sept. 30, 1923

City, Kans., for the year ending

Dischargé in second-feet

Discharge in second-feet
Run-off Run-oft
Month Maxi- | Mini infactre- Month Maxi- | M nfac:e—
axi- | Mini- fee i- ni- eef
mum | mum | Meen mum | mum | Mesn
October w.ea... 380 | 226 254 571 1,530 94, 100
November ....| 5,180 417 | 1,280 3,100 | 15,200 904, 000
December ..... 627 | . 103 499 700 1,390 1,780 109, 000
January vceecea 483 33 104 400 1,320 | 2 157,000
Februatyeeee.. 196 21 41.6 2,310 i| September ....| 7,630 | 1,460 2,610 155, 000-
Ma [T, 196 12 370 2,280
Apriloeecocaas 601 13 118 7,020 The year.| 67,600 12 2,160 | 1,560, 000

h
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TENNESSEE FOREK NEAR m@vmm, COoLO.

LocaTion.—In sec. 16, T. 9 8., R. 80 W., at highway bridge a few hundred yards
above junction with East Fork and 3 miles northwest of Leadville, Lake
County.

DRAINAGE AREA.—45 square miles (measured on topographic map).

REcCoRDSs AvATiABLE.—May 10 to October 31, 1890; June 18 to October 16, 1903;

. February 8, 1911, to September 30, 1923.

G age.—Vertical staff on downstream side of left bridge abutment; datum lowered
0.40 foot Oetober 6, 1914. Gage read by Jeanette Coquoz during summer
and by forest ranger’ during winter, Relation between present gage and

gages used in 1890:and 1903 not known,

DIBCEARGE MEASUREMENTS.—Made from single-span bridge or by wading.

CuaNNZL AND conTROL.—Bed rough and composed of small boulders. Controy
a short distance below gage at rapids; slightly shifting at long intervals.
Banks subject to overflow at extreme high water.

EXTREMES oF DISCHARGE.—Maximum stage recorded, 1.9 feet at 7 a. m. June 21
(discharge, 399 second-feet); minimum stage recorded, 0.10 foot on several
days during October (discharge, 2 second-feet).

1911-1923: Maximum stage recorded, that of June 21, 1923; minimum
discharge, 1 second-foot October 26 to November 3, 1917.

Ice.—Stage-discharge relation seriously affected by ice. ,

DiversionNs.—Court decrees for diversions of 8 second-feet above the station; also
a decree for diversions of 18.5 second-feet from the basin of Eagle River
through Ewing ditch to that of Tennessee Fork above station.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 10 and 250 second-feet. Gage read to hundredths twice
daily from October 1 to 28 and from June 16 to September 4; at irreg-
ular intervals during remainder of year. Daily discharge ascertained by
applying mean daily gage height to rating table. Records good.

Discharge measurements of Tennessee Fork near Leadville, Colo., during the year
ending Sept. 30, 1923

— Ga Dis- — Gage | Dis-
Date Made by height | charge Date Made by— height | charge
Feet | Sec.-ft. Feel | Sec.-ft.
Jan. 21 | M. B, Arthur_____._.__ 60,48 12.2 || June 27 | Robert Follansbee ... 118 175
Mar. 10 | T.J. Watkins ......... &, 42 9.8 |l July 29 | P. 8. Parker ._.._._.._. .80 56
May 13 | Robert Follansbee ..._. 1.05 135 Sept. 27 | Robert Follansbee ..... .50 19.6 .
June 1 |..... [ [ S 1.71 338

o Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of ‘Tennessee Pork near Letdiille, Colo., for the year
ending Sept. 30, 1923

Day Oct. | Mar. | Apr. | May | June | July | Aug. | Sept.
[ SN S 4 10 16 70 340 148 45 29
2 2 10 16 78 260 145 51 28
B ettt s e 2 10 18 80 260 49 29
[ S - 2 10, 16 90 265 104 34 %
5. - 2 1@ 16 100 270 86 36
2 10 16 120 215 1200 - 20 28
2 16 130 265 bt 31 28
3 10 16 150 255 101 28 20
3 10 16 175 160 B3 20
2 10 16 190 276 176 . 81 21
2 10 16 185 $ 136 g (o2
3 10 16 182 1 1 3
2 10 136 284 - s 24
2 10, 29 130 290 123 101 §. 25
3 10 | 25 120 300 1 o7 25
3 10 23 110 306 98 58 28
3 10 20 100 89 64, 27
3 11 18 110 213 64 28
2 1 18 125 182 9 58 20
2 12 16 139 188 120 44 2
2 12 16 160 308 104 40 25
2 13 16 200 182 86 gg 24
2 13 16 228 182 23
2 13 18 240 182 61 3? 22
2 13 20 250 182 83 3 21
2 13 25 260 185 129 20 21
2 13 30 228 179 114 29 20
2 14 40 228 170 114 29 25
2 14 50 228 151 581 23 26
2 15° 60 228 148 44 | 24 25
2 16 |oeecaean 290 focoeanns 31 30 feemcunan

NoTE.—QGage not read Oct. 29, 31, Mar. 1-9, 11-23, 25-31, Apr. 1-13, 15-22, 24-30, May 2-11, 14-19, 21, 22,
24, 25, 28, 29, 31, June 4, 5, 7, 8, 11, 12, 14, 15, Sept. 5, 6, 9-14, 16-20, 22-23, 29, and 30; discharge estimated.

Monthly discharge of Tennessee Fork near Leadville, Colo., for the year ending Sept.

30, 1923
Discharge in second-feet Discharge in second-feet
Run-off Run-off
Month Moxi- | Mini infac;e- Month Maxi- | Mini in fggge—
axi- ini- (5 axi- ni-
mum | mum | Mean mum | mum | Mean

October ... ... 4 2 2.3 141 || June —cocweenoo 340 148 | 238 14,200
March.... - 16 10 11. 4 701 || July-. 176 31| 108 6, 520
April_. . - 60 16 21.7 1,290 || August... 101 23 42.3 2, 600
MAY e eeee 290 70 | 163 10,000 || September _.._.._.. 29 20 24.9 1,480

COTTONWOOD CREEK BELOW HOT SPRINGS, NEAR BUENA VISTA, COLO.

Locarion.—In sec. 22, T. 14 S, R. 79 W., at private bridge 6 miles west of
Buena Vista, Chaffee County. Nearest tributary, North Cottonwood Creek,
enters 2 miles downstream.

DRAINAGE AREA.—69 square miles (measured on Hayden atlas).

RECORDS AVAILABLE.—April 7, 1911, to September 30, 1923, when station was
discontinued. From September 23, 1910, to September 13, 1911, station
maintained in sec. 21, 1 mile above present site. Flow at two sites com-
parable.
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Gage.—Vertical staff; read by. B. D. Masters. On February 19, 1915, gage was
moved from side of left abutment to downstream end and reset to same
datum, In present position water does not pile up on gage, especially

.. dyring high water, and therefore for same discharge gage height is less.

DiBCEARGE MBASUREMENTS.—Made from bridge or by wading.

CHANNEL aND coNTROL.—Bed composed of boulders; very rough. Control
short distance below gage; shifts at long intervals. Banks not subject to
overflow. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.85 feet on
June 16 and 21 (discharge, 372 second-feet); minimum stage, 0.28 foot a.t
6 a. m., April 8 (discharge, 19 seeond-feet); .

1911-1923: Maximum discharge recorded, 495 second-feet June 21, 1921;
minimum discharge, 10 second-feet April 9 and 19, 1914.

Ice.—Stage-discharge relation not affected by ice; hot springs keep creek open.

Di1versions.—Court decrees for diversions of 148 second-feet from Cottonwood
Creek, of which 28 second-feet are above gaging station.

Accuracy.—Stage-d ischarge relation permanent; not affected by ice. Rating
curve well defined. Gage read to hundredths twice daily. Daily discharge
ascertained by applying mean daily gage height to ra.tmg table. Records
good. ‘

' The following disohar'ge measurement was made by Robert Follansbee:
June 1, 1923: Gage height, 1.35 feet; discharge, 167 second-feet.

v

Daily discharge, in second—feet of Caottonwood Creek below Hot Springs, near Buena
Vista, Colo., for the year ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
24 22 24 b} 21 20 21 24 202 252 114 76
24 234, 26 24 2] 20 21 26 252 252 112 71
24 2 26 24 20 20 20 28| 260| 228 99 68
[ 23 28 24 21 21 20 32 240 213 99 68
cecceneee] 23 23 26 24 a1 21 20 43 213| 202 99 65
23. 23 26 24 21 20 21 53 202 191 88 64
22 26 26 24 20 20 21 60 2131 220 84 61
22 25 26 23 20 20 20 60| 213| 168 76 57
22 27 25 23 20 20 .67 202 188 71 54
22 28 26 23 21 20 20 71| 140 188 81 52
Mercameceeed| 22 26 25 23 21 20 21 68| 178 ) 188 81 52
2eere vrmmmemea| 22 27 26 22 21 20 21 65| 240 178 76 52
] 22 27 26 22 21 20 21 61| 206| 168 99 49
22 3 26 22 21 20 21 57 314 178 114 49
22 27 24 22 21 20 21 4| 30| 178| 108 52
22 27 25 22 20 20 40 | - 350 162 114 49
22 28 25 22 21 21 38| 314 165( 112 52
22 o8 24 22 20 20 22 42| 314{ 153 112 61
22 27 25 22 21 20 25 47 314 153 112
22 26 25 21 21 20 24 621 314| 1531 108 67
22 27 251 21 20 20 21 67 341 178 101 62
22 27 26 21 20 20 22 68 305 153 101 62
21 26 26 22 20 65 206 142 88 65
22 27 25 22 20 21 21 78 305 140 84 68
21 26 25 22 20 21 21 114 305 137 84 65
21 26 26 21 21 20 20| 168| 328| 131 78 62
22 26 26 21 10 20 21 159 341 126 78 62
22 26 25 22 20 20 22| 178{ 3805{ 121 78
22 26 25 21 - 20 2| 19| 282 114 74 58
e mmeecananoayl 22 26 24 21 lamneena) 21 24 159 269 112 74 58
- 22 23 21 21 178 99 k{120 P
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M onthly discharge of Cottonwood Creek below Hot Springs, near Buena Vista, Colo.,
for the year ending Sept. 30, 1923

Discharge in second-feet Discharge in gecond-feet
Run-off . : |Run-off
Month inl w{e- Month in ac?'
Maxi- | Mini- ee! . Maxi- | Mini- feat -
mum | mum | Mesn . mum | mum | Mean
2% 21| 222 1,360 May —-cceeoo. o] 178 24| 78.8| 4,720
28 22| 258 359 140 | 274 16,300
26 23| 253 252 90| 170 10, 500
2% 21| 22.3 114 70| 92.2] 5,670
21 19| 205 76 49| 60.0] 3,570
21 20| 202 24 o 200
25 20| 212 1,260 The year..| 359 19| 69.3( 50,200

WEST BEAVER CREEK NEAR VICTOR, COLO.

LocarioNn.—In sec. 30, T. 16 8., R. 68 W., at Skaguay power station of Southern
Colorado Power Co., 7 miles southeast of Victor,.Fremont County. Nearest
tributary, East Beaver Creek, enters 2 nriles downstream.

DRAINAGE AREA.—66 square miles,

REcoRDs AVAILABLE.—January 1, 1905, to September 30, 1923.

DETERMINATION OF DISCHARGE.—Water used through power house is brought by
pipe line from reservoir 314 miles upstream; quantity. measured hourly by
weir, and a quantity representing the gain or loss in the reservoir during the
period is added or subtracted. To determine the natural flow of the stream the
seepage through the dam is measured by weir and added to the total quantity
thus obtained. This method takes no account of evaporation from the sur-
face of the reservoir.

DiversionNs.—Above the power reservoir are three reservoirs from which the
town of Victor obtains its municipal supply. In the upper basin are four
reservoirs from which water is diverted through St. John tunnel into Lake
Moraine, and thence by natural channels to Colorado Springs, where it is
used as municipal supply. During 1923, 2,770 acre-feet were diverted
through St. John tunnel. Below the power plant, adjudicated decrees for
diversions of 126 second-feet from Beaver Creek, which is.formed by East
and West Beaver creeks. In addition there is an irrigation reservoir in
operation which has a filing for 4,760 acre-feet.

CooprErATION.—Records are furnished through courtesy of Southern Colorado °
Power Co.

Monthly discharge of West Beaver Creek near Victor, Colo., for the year ending Sept.

30, 1923.
-
e e
N S- " 18-
Run-off
Month ch%ge I;‘ér‘;ggé? Month chg}rge in gere- -
second- second- feet
feet feet
8.63 531 14.0 861
7.14 425 18.9 1,1%0
6.09 374 67.1 4,130
4.39 270 69.4 4,
.z. gg 32%% 52.4 3,120
April. 4.7 875 2.7{ 16,500
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. BOEHMER CREEK NEAR PIKES PEAK, COLO."

LocarioNn.—In.NW. £ sec. 32; T. 14 8., R. 68 W., 334 miles south of Pikes Peak,
El Paso Cqunty, above Little Beaver and Sackett creeks. Elevation of sta-
tion, 11,000 feet.

DRAINAGE AREA.—7.2 square miles (measured on topographic map). About 75
per cent of this area is above timber line. To the natural drainage has been
added that of West Beaver Creek above intake of Strickler tunnel.

REcorps avaiLaBLE.~—Qctober 1, 1909, to September 30, 1923.

DETERMINATION OF DISCHARGE.—Flow measured by sharp-crested weir, 60 inclies
long, with complete end contraction. A stake is driven into bed of stream
in pool above weir, so that its head is level with crest of ‘weir; depth of
water over stage is measured by steel scale. Discharge is computed by
Francis formula.

REcuLATION.—Flow regulated by series of three reservoirs havmg an aggregat-
ing capacity of 1,400 acre-feet; reservoirs operated by Colorado Springs
Water Department.

Diversions.—Water diverted above weir for use in Victor is measured and is

. added to.How.over .Boghmer Creek weir to show total run-off.

CoOPERATION —Monthly discharge computed fronr.records furnished by Colo-

rado Springs Water Department. .

Monthly discharge of Boehmer Creek near Pikes Peak, Colo., for the yaar ending
Sept. 30, 1923

[Dramage area, 72 square miles]

Discharge in seeond-feet - Run-off
Month Moxt- | Mini- i Mean sq?xgl;'e Inches | Acte-feot
mum mum | mile |
1.7 1.13 32,48 0.344 0.46 152
158 L5 . 158 .219 .28 04.0
1.58| 135  1.42 197 23 87.8
1.35, ,73 ‘1,48 .151 7 67.0
.13 N ;1 .101 L1 40.5
.73 64 72 100 .12 4.3
113 .82 .88 .122 . .1;% 52. 4
5.16 1.13 4.15 . 576 . 255"
9.91 4.81 7.15 L9038 | . L1l 425
34,0 8,69 21.9 3.04 3,50 ,850 |
2K 7 14.9 9.7 2.74 3.18 )210
26, 5 2.07 3.88 539 .60 "231
34.0 .64 5,51 .764 10.44| 4,010

LITTLE BEAVER CREEK NEAR PIKES PEAK, COLO.
LocarioNn.—In NW. 34 NW. 1 sec. 32, T. 14 8., R. 68 W., just above mouth
of creek and 334 miles south of Pikes Peak, El Paso County. Little Beave
Creek enters Boehmer Creek from west 0.3 mile above reservoir No. 4.
"Elevation of station, 11,000 feet.

DRAINAGE AREA.—1.00 square mile (measured on topographic map). About 25
per cent of area above timber line; remainder sparsely timbered.

Recorps avaiLasLe.—OQOctober 1, 19()9 to September 30, 1923.

DETERMINATION OF DISCHARGE.—Flow measured by sharp-crested weir, 24
inches long, with complete end contraction. A stake is driven into bed of
stream in pool gbove weir, so that its head is level with crest of weir; depth
of water over stake is measured by steel scale. Discharge.is computed by
Francis formula.

Diversions.—None. : v

REguLaTiON.—NoDne.

CGoorPERATION.—Monthly discharge computed from records furmshed by Colc-
rado Springs Water-Department.. e e e e e~
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Monthly discharge of Little Beover Creek near Pikes Pesk, Colo.,for the year end-
ing Sept. 30, 1923

{Drainage ares, 1 square mile]

'

Discharge in second-feet: " Run-off
Month . Per
Maxi- | Mini-
mum |. mum Mean scxxnuﬁrs Inches | Acrefeet
(]
October__ o3| ‘02| o3| 0x| 03 18.4
.29 .29 .29 .20 .32 17.3
.29 .18 .25 .25 .29 16.4
.18 .18 17 17 .20 10.5
.16 .18 .16 .16 .17 8.9
A .10 10 | .10 .10 .12 8.1
April _. c.—- .29 .12 .15 .15 a7 89
AY -ne- 1.40 .29 .85 .85 .98 623
2.50 1.28 2,21 2.21 2.47 132
1.78 L1 135 1.35 1. 56 83.0
1.65 L4 152 1.52 1.75 93.5
140 104 1.13 113 1.26 67.2
2,50 10 .71 .7 9‘.64[ 514

SACKEIT CREEK NEAR PIEES PEAX,  COLO.

Locarion.—In SE. I{ NW. sec. 32, T. 14 8, R. 68 W, just above mouth of
- oreak and 4 miles southeast of Pikes-Peak, El Paso County. Sackett Creek

enters Boehmer Creek from north a short distance above reservoir No. 4.
Elevation of station, 11,000 feet.

DRrAINAGE AREA.—0.65 square mile (measured on topographic map). About 30
per eent of area above timber line; remainder sparsely timbered.

REgoRDS avatLABLE.—Oectober 1, 1909, to September 30, 1923.

DETERMINATION OF DISCHARGE.—Flow measured by sharp-crested weir 24 inches
long with complete end contraction. A stake is driven into bed of stream
in pool above weir so that its head is level with crest of weir; depth of water
over stake is measured by steel seale. Discharge is eomputed by Franeis
formula. .

DiversioNs.—None.

ReguratioN.—None,

CooPERATION.——Monthly discharge computed from records furnished by Colo-
rado Springs Water Department.

Monthly discharge of Sackett Creek near l;ikgs Peak, Colo., far the year ending Sept.
. 0, 192
[Drainage area, 0.656 square mile]

Discharge in second-feet Run-off
Month Maxt Mint Per
axi- ini-

mum mum Mean %e Inches | Aere-feet
Octob I 0.18 0.04 012 0.185 0.21 7.4
.05 4] .02 031 B 1.2

0 0 ] 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0
.05 [:] .01 .015 .02 .6
.93 .05 68 1.05 1.21 41,8
L83 54 110 1.69 1.89 85.5
1.04 54 .79 1,22 1.41 48,6
1.28 83 .88 135 1. 56 541
.93 45 .64 . 985 1.10 38.1

. 153 1] .35 . 544 7.43 287
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LION CREEK NEAR HALFWAY, COLO.

Locarion.—In NE. ¥4 sec. 15, T. 14 S., R. 68 W, at mouth of ecreek, half a
mile southwest of Halfway, El- Paso County. - Llon Creek enters Ruxton
Creek from west. Elevation of station, 9,260 feet. ‘

DRAINAGE AREA.—2 square miles (mesasured on topographic map). Includes
all area above the Crater apparently tributary to Sheep Creek. About 30
per cent of ares above timber line; remainder sparsely timbered.

ReCORDS AvAILABLE.—April 1, 1968, to September 30, 1923.

DETERMINATION OF DIsCHARGE.—Flow measured by sharp-crested weir 30 in-

- ches long with complete end contraction. A stake is driven into bed. of

" stream in pool above weir, so that its head is Ievel with crest of weir; depth
of water over stake is measured by steel scale. Discharge is computed by
Franeis formula. .

Diversions.—None.

RegurartoNn.—None. g

CooreraTioN.—Monthly discharge computed from records furnished by Golo-
rado Springs Water Department.

Mérthly. discharge of -Lion Creek wéar Halfway, Colo., for the year eudmg Sept. 30,

[Dsalmmarea,zmm milex) . 3
Disbharge in secomd-feet ; Ron-off
Month T i
. e Per .

m‘ ?ﬂ"g‘ Mean rq%e Inches [Acro-fest
el M@ vel el %] i
' f% 73 lzg -a95 48 %ﬁg
. .66 . . . .
.61 46 | .55 gg gg g:s
.86 .46 .58 . 965 - 32.6
1.38 . 56 .9 . 465 .51 54.2
1.1% .73 .8 . 485 .50 53.5
.30 .81 82 410 .48 4 48.8
1.68 .51 1.08 . 530 .61 65,2

2.10 1.30 L7 . B85 L0® 109

2,93 1.83 215 1.08 1,20 128

2.03 .46 1.06 . 538 7.16 762

SHEEP CREEK NEAR HALFWAY, COLO.

LoearioNn.—In SW. 34 sec. 11, T. 14 8., R. 68 W., a: quarter of a mile west of
Halfway, El Paso County. N¢ tributary between station and mouth, a
short distance below. Sheep Creek enters Ruxbeon Creck ffom west 4 short
distance above Halfway. Elevation of station, 9,100 feet.

DRAINAGE AREA,—0.73 square mile (measured on topographkic map). Does not
include any area above the Crater as this iz Mot probably tributary to Lion
Creek. Practically all below timber line, but sparsely timbered. -

RECORDs AVAILABLE.—April 1, 1908, to September 30, 1923.

DETERMINATION OF DISCHARGE.—Flow measured by sharp-erested weir 30
inches long with complete end contraction. A stake is driven into bed of
stream in pool above weir, so that its head is level with crest of weir; depth
of water over stake is measured by steel scale. Discharge is computed by
Franeis-formula. .

Di1vErs1oNs.—None.

ReguraTioN.—None.

CooPERATION.—Monthly discharge computed from records furnished by Colo-
rado Springs Water Department.

26695—25—wsp 567——6
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Monthly discharge of Sheep Creek near Hsgfway, ‘Colo., for the year ending Sept.
30, 1923

{Drainage area, 0. 73 square mile]

Diselssége insecond:foet Run-ft
. Month . T Per
Maxi- Mini-
mum ‘mum Mean s&}rlllﬁ;e Inches | Acre-feet
0.46 0.32 0.40 0.548 0.63 T24.6
32 20 .25 342 14.9
20 20 .20 .274 32 12.8
20 13 .15 . 205 24 . 9.2
13 05 . 066 . 090 , 3.7
.20 .10 .14 .12 .22 8.6
.41 .13 .30 L 411, .46 17.9
51 .36 .41 . 562 .65 25.2
73 .23 .37 . 507 57 2.0
60 .23 .92 1.26 145 56. 6
1.45 .83 1.20 1.64 1.89 73.8
175 Lo3| 1.3 L85 206  80.3
1.75 05 .48 .66 8.96 349
a SO‘U’TH RUXTON CREEK A'l‘ HALFWAY COI.O

LOCATION ~—In SW. 14 sec. 11, T. 14 8., R. 68 W., just above hydroelectnc
intake at Halfway, El Pa.so County. No tributary between station and
mouth, a short distance helow. South Ruxton Creek enters Ruxton Creek
from south at Halfway. Elevation of station, 9,000 feet.

DRAINAGE AREA.—38.95 square miles (measured on topographic map). Practi-
cally all below timber line and heavily timbered.

REcorDS avAtLABLE.—June 1, 1906, to September 30, 1923.

DETERMINATION OF DISCHARGE.—Flow measured by two sharp-crested wel‘rs,
with eomplete end contraction. Discharge is computed by Francis formula.
Main wier is one-third mile above mouth of creek and a short distance
above hydroelectric intake which has a capacity of 4.63 second-feet. Sec-.
ond weir is halfway between main weir and mouth of creek and measures
inflow chiefly from springs below intake and small amount of seepage. At
all times except during high water capacity of intake is sufficient to fake
entire flow passing main weir, and flow at two weirs is combined to give
total run-off of the basin. ‘During high water, excess passing intake and
recorded at the 1ower weir does not represent increased:flow between weirs, ;
and is discarded. In its place is used a constant quantity based on inflow
and seepage at other times. .

Diversions.— None.

RecuraTION.—None. ¢

CoorrrATION.—~Monthly discharge computed from records furnished by Colo-
rado Springs Water Department.

.
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Monthly discharge of South Ruxzton Creek af Halfway, C'olo ., Jor the year ending
Sept. 30, 1923

[Drainage grea, 3. 95 squave miles]

Discharge in second-feet Run-off
Month Maxi- | Mini Per
L axXi- ni-
mam mum Mean sggere Inches | Acre-feet
03 20 S 210 1.60 175 0.443 0.51 108
Besm He fn)onm| o) cm)oa
L S S U . 1. . . C. .
January ... —— 1.03 .97 1.02 .258 .30 . 62;
{Pu’llary ...... .97 .85 -, 90 228 .24 50,2
arch ... __.. .97 .79 - .88 .223 .26 54,
April .0 1.83 .91 1.19 .301 34 70,8
ay. 2.75 1. 63 2.10 .532 .61 129, ;
JUDe. . oo e 4.21 2.38 3.42 . 866 97 204
July ... o . 5.85 2.49 3.89 . 985 114 23¢"
Aygust 5. 88 3.12 4.67 1.18 136 - 287
September. 5. 40 3.41 4.08 L03 1.156 243
The year . 5.85 .79 2.21 . 560 7.61 1,600

cABm 'CREEK NEAR HALFWAY COLO.

LocurmN —In SW. 14 NW 14 sec. 11, T. 14 'S, R. 68 W, just above hydroelec'
‘trie intake, three-eighths of a mile north of Ha.lfwa.y, El Paso County. Cabin
., Creek enters Ruxton Creek half a mile below Halfway. Elevation of sta.tlon,
" 9,000 feet:

DRAINAGE AREA.—2.4 square miles (measured on topographic map). About

. .15 per cent ‘of area above timber line; remainder sparsely timbered. '
Econns AvaiLaBLe.—Octaber 1, 1906, to September 30, 1923.

DETERMINATION oF DiscHARGE.—Flow measured by two sharp-crested weirs

‘with complete end contraction. Discharge computed by Francis formula.
The main weir is about one-third of a mile above mouth of creek and just

above hydroelectric intake. The second weir is 50 feet above mouth of

creek and measures flow from springs and small tributaries entering below

intake. Except during high water, measured flow at weirs is combined to

give the run-off from basin. During high water, record from lower weir is
discharged and inflow estimated. (See description of South Ruxton Creek

at Halfway, Colo.).

Diversions.—None.

ReguraTioN.—None. .

CooPERATION.—Monthly discharge computed from records furnished by Colo-

rado Springs Water Department.

‘
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Monthly discharge of Cabin Creek necgro fgaljway, Colo., for the year ending Sepd.
, 1923

| Drainage area, 2. 4 square miles]

Discharge in second-feet Run-off
Month Por
Max- Min-
Mean square | Inches |Acre-feet
imum imym mile
October. 1.63 1.38 1.67 0. 654 0.76 06. 6
1.38 .97 112 . 467 .52 86.6
.91 .73 .82 L342 .39 50, 4
: .73 .46 .63 . 262 .30 8.7
February ....__._. ———- .41 .36 .39 .182 17 2.7
.85 .41 .47 ,196 .23 289
1.30 .73 1.07 .446 B0 - 637
2.07 1.17 1.62 875 .78 996
2,93 1.60 1.88 .783 .87 112
5,86 L73 3.80 1,58 1.82 234
wgu! 5.17 3. 50 4,03 1,67 1.92 248
September 720  B.50| 418} 178 | .(Le4) . MUY
The Year —eonnmmeeneenn, ———— 7.29 .36 181 .75 10.19| 1,310

SUTHERLAND OREEK NEAR MANITOU, COLO.

Locarion.—In SW. }{ sec. 9, T. 14 S., R. 67 W.,. 114 miles southeast of
M anitou, El Paso County. No large tributary between station and mouth
1 mile below Elevation of station, 6,600 feet.

DRAINAGE AREA.—4.4 square miles (measured on topographic map). Practi-
cally all below timber line.

RECORDS AVAILABLE.—January 1, 1918, to September 30, 1923,

DETERMINATION OF DIsCHARGE.—-Flow measured by sharp-crested weir, 30
inches long, with complete end contraction. A stake is driven into bed of
stream in pool above weir, so that its head is level with creast of weir;
depth of water over stake is measured by steel scale. Discharge is com-
puted by Francis formula.

Di1veErsioNs.—None.

REGuLAaTION.—None.

CooprERATION.—Monthly discharge computed from records furnished by Colorado
Springs Water Department. ‘ ’

Monthly discharge of Sutherland Creek near Manitou, Colo., for the year s-ndmg
Sept. 80, 1923

[Drainage area, 4.4 square miles]

Discharge in second-feet . Run-off
Month Per
Marxi- Mini-
mum mum Mean sg:}laere Inches | Acre-feet
October _ 0.91 0. 56 0.68 0. 155 0.18 41,8
Novembe: .56 .56 .56 .127 .14 33.3
December .56 .56 .56 L127 .15 3.4
January ... .7 .27 .27 .061 .07 16.6
February ... . 36 .36 .36 .082 .09 20.0
March__... .46 .46 .46 . 105 .12 23.3
ril ... .87 .46 . 56 .127 .14 33.3
Y o ceme e cceemcacmecm——amee e cmm——— 1.30 1 30 130 .295 .34 79.9
JODe oo e iccecccccecaean e 1.03 .36 .84 191 .21 50,0
July 2.07 .36 114 259 .30 70.1
AUVBUSE « oo oo e 1.90 1.30 1.51 348 .40 92.8
September...__.__ 1. 60 1.03 1.34 305 79.7
The year. 2.07 .27 80 181 2.48 580
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'BEAR CREEK REAR COLORADO. SPRINGS, COLO.

LocarioN.—In NE. 4 sec. 21, T. 14 S., R. 67 W., 314 miles west of Colorado
Springs. ‘El Paso County. Nearest tributary, Hunters Run, enters a short
distance above. Elevation of station, 6,615 feet.

DRAINAGE AREA.—6.9 square miles (measured on topographic map). Practically -
all below timber line. .

RECORDS AvarLaBLE.—March 1, 1918, to September 30, 1923.

DETERMINATION OF DISCHARGE.—Flow measured by sharp-crested weir, 30 inches
long, with complete end contraction. A stake is driven into bed of stream
in pool above weir, so that its head is level with crest of weir, depth of water
over .gtake is measured by steel scale. Discharge is computed by Francis
formula.

Drveasrons.—None.

REGuLATION.—None,

CoorERATION.—Monthly ‘discharge computed from records furnished by Colo-
rado Springs Water Department.

Monthly discharge of Bear Creek megr Colorado Sprmgs, Colo., for the year ending
Sept. 80, 1923

[Drainage ares, 6.9 square miles]

Discharge in second-feet Run-off
Month
s Per
Maxi- Minie
mum mom Mean | st};]xgge Inches | Acre-feet
W17 0.97 1.04 0. 151 0.17 64.0
.38 .91 105 L1562 17 62.5
.24 .79 .88 .128 .15 54.1
.10 .61 .74 .107 12 45. 5
.91 .51 .50 . 086 09 32.8
.24 .67 .84 L122 14 5.6
.38 1.03 118 .171 19 0.2
.90 .79 1,05 .152 18 64,6
.52 .73 .98 . 142 16 58.3
15.3 .51 3.50 . 507 215
3. 80 1. 90 2.93 .425 49 180,
3. 31 2.23 2.63 381 43 156
15.3 51 1.46 211 2.87 1,050
AMAZON CANAL AR HARTLAND, KANS. .

Locarion.—In SW. 14 sec. 8, T. S, R. 37 W., 1 mile below head gates and
2 miles west of Hartland, Kearny County.

RecorDs AvAILABLE.—Irrigation seagons of 1921 to 1923.

Gagx.—Gurley water-stage recorder linstalled on north bank of canal 50 feet be—
low highway bridge.

DiscHARGE MEASUREMENTsS.—Made from highway bridge.

CHANNEL AND CONTROL.—Bed of canal is drifted sand. Banks and control per-
manent.

Accuracy.—Stage-discharge relatlon ermanent; rating curve well defined. Daily
discharge ascertained by applying hourly gage heights to rating table. Ree-
ords goods.

CooprErATION.—Complete records furnished by the Kansas State Board of Ag
riculture through George S. Knapp, State irrigation commissioner.

Water for the Amazon canal is diverted from the north bank of Arkansas
River in NW. ¥/ sec. 7, T. 25 8., R. 37 W,, for irrigation. "A waste gate 1 mile
below gage is used only in case of floods.
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Discharge measurements of Amazon canal near Hartland, Kans., during the year
ending Sept. 30, 1923

' Date Mdde by— . height eh’;ifg-e

Feet Sec.-ft.
May 24 | G. 8 KDADP- oo 4.95 T
June 30 | V. W. Stambaugh. oo 3.85 160

Dmly discharge, in second-feet, of Amazon canal near H. artland Kans., for the yem‘
endzng Sept. 30, 1923

Day Mar. | May | June | July | Aug. | Sept. Day Mar.| May | Fune | Fuly | Aug. | Sept.
11| 112 136 | 231 150 63
89 88| 209 154 75 '
10 [oaeaan 64 | 217 145 43 fional
)\ 58 | 223 124 41 ...
FL — 52| 200| 122 T G
10 48 | -199 115 122
7 187 116 107
151 126 63 |.
121 121 90
211 91 157 118
232 oo 83 120 151
231 83 127 147
230 | ... 67 131 122
232 99 62 129 120
220 | 211 59 144 lig
1

NoTE.—No flow.in months and on days for which no discharge is given.

Monthly discharge of Amazon canal near Hartland, Kans., for the year ending Sept.

* 80, 1923

Discharge in second-| Discharge in second-
feot l%u_n- feat I%furi: 3
- Month Maxi-| Mini- %f“rg: Month Maxi- [Mini- aore:
Toum | mum |Mean eet mum | mum |Mean] feot .
Muareh (3 days). ... 109 34| 77.7 461 | August.ceeoemaean oo 231 41 123 7, 550
}\/Iay ((234 éiaysi ) ggg g i}é g, g;g September (7days).| 157 781 129 4 340

une (30 days)-. 3 -

July (22 days)-- 242 48 (127 5, 540 The year 0 (NSRRI O I, 28, 900

SOUTH SIDE DITCH NEAR BAB.TI.AND KANS.

Locarion.—In SW. 1{ sec. 15, T. 25 S.,, R. 37 W. half a mile south of Hartland
Kearney County, and 1 mile below head gates

REecOrDs AVAILABLE.—Irrigation seasons of 1921 to 1923.

Gaage—Gurley water-stage recorder installed on south bank of canal 100 feet
above highway bridge.

Di1scHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND CONTROL. —Bed is drifted with loose sand; banks ‘and control
practically permanent.

Accuracy.—Stage-discharge relation changes slightly. Rating curve fairly well
defined throughout. Daily discharge ascertained by applying hourly gage
height to rating table; shlftmg—control method used July 23 to September 30,
Records good.

CoopreraTiON.—Complete records furnished by the Kahsas State Board of Agri-
culture through George S. Knapp, State irrigation commissioner.

Water for the South Side ditch is diverted from the south bank of Arkansas
River in SW. 14 sec. 16, T. 25 8., R. 37 W, for irrigation. A waste gate is located
200 feet below gage.
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Discharge measusements of South Side ditch near Hartland, Kans., dunng the year
ending Sept. 30, 1923

ot

Date Made by— - h(mt eigirsg‘e Date ] Made by— eig t cl?air,;‘
, ) : | .
Feet Sec.gt. | Fed m 7-,{:.
May 23 } G. 8. Knapp.-..... v——e|  2.55| 17 July 21 | V. W. Bmmbwgh U 4
July 14 V. W, Stambaugh ... .79 9.4 || Sept. 22 |1enaaO caacn - reaean N

Dady descharge, in second-feet, of Seouth Side diich naar H artland; Kcms for th
year andmg Sept 30, 19 . ;

ot i i
Day : -Nov. | Apr.’ | May |"June | July 1‘Aug. | Sept.’
T : 78 R o 2 A g
377 T - O BT Mt T 4
o i | 101 177i037] . 13
[ — [ - o B R R R V'
120 9% .- 13
47| 122 1
60 | 124 |- |eeeeeo.
26 81 sae
: 5
¥ T ; j M 79
b es T
159
""" P 78 A |
..... - I 135 104 |ooeeonen
- 107 e
21 3| 140 :
52 92 %0
37 8 73 50
L S el 53 73
22 i ‘33 59 109
23 . VR N 16 55
44 144
25 8 98
26 ... e mn e m———————————n e e moe T 3 S - T—
A 14|18 65
- S 21 ~ 135
29 : 8 | 151
B0l 8 | 188
3

Note.—No flow in months and on days for which discharge is not given.

Monthly discharge of South Side ditch near Hartland, Kans., for the year ending
Sept. 80, 1923

Dischar%e in second- - Discharge in second-
eet Run-off fest oRﬂmng
Month ln[ ac'x;'a- Month acre-
Mexi- | Mini- €€ Maxi-| Mini- feet
mum | mum |Mean mum | mum [Meal
November (6 days)..| 46| 14]38.8| 461 || August (21 days).... 202 16|823| 3,420
Mpnl (2 days)... 113 21 | 67.0 265 || September (14 days)- 50 5. 2L0 582
ay (7 days) 144 12 | 65.1 903 -
June (11 days) 86 21| 62.8 | 1,150 The year. ————e 11,800
July (24 days) 159 65 |105 5,010
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GREAT EASTERN CANAL NEAR HARTLAND, KEANS, v

LocatioN.—In NW. 14 sec. 15, T. 25 8., R. 37 W, half a mile south of Hart-
land, Kearney County, and 1 mile below head gates.

RECORDS AVAILABLE.—Irrigation seasons of 1921 to 1923.

Gage.—Gurley water-stage recorder installed on south bank of canal 150 feet
above highway bridge. o

DISCHARGE MEASUREMENTS.—Made from highway bridge. -

CHANNEL AND CONTROL.—Bed of canal sandy; banks permanent. Contro}
shifting.

Accuracy.—Stage-discharge relation not permanent; rating curve poorly de-
fined. Daily discharge ascertained. by.spplying hourly -gage height to
rating table, Records fair. ' '

CoorErATION.—Complete records furnished by the Kansas State Board of
Agriculture through George S. Knapp, State irrigation commissioner.

~ Water from the Great Eastern canal is diverted from the north bank of
Arkansas Riverin NW. 14 sec. 16, T. 25 S., R. 37 W, for irrigation. A spillway
- - seldom used during irrigation season is located 1 mile below gage.

Discharge measurements of Greal Eastern canal near Hartland, Kans., during the

year ending Sept. 30, 1923 o
Gage Dis- Gage | Dis-
Date Made by— height | charge || D2t Made by— { wsgm charg
Feet | Secfi, ) Feet | Sec-ft.
Nov. 20 | G. 8. Knapp_... . aeea)  L37 510 || July 141 V. W, Stambaugh_..__ 3.22 - %718
May 23 [..... [+ (R, - 386 4 Bept. 29 [ccne O 1.58 49.1

Daily discharge, in second-feet, of Great Eastern canal near Hariland, Kans., for
the year ending Sept. 30, 1923

Day Nov. | Dec. | Mar. | May | June | July | Aug. | Sept.
LA —— 111 I Y .
44 - 51 174 | enne
63 {. 112 - 207 |, eeann
59 12 100 374 ﬁg
61 81 .. 104 530 5
[ S— ——— [ 87 100 289 49
© BT - 448 85
448 27
451 207 25
50 582 231 36
50 482 195 23
50 395 153 12
49 | . 204 299 107 12
50 | veoaae 369 f: 1 31 P 4
- 2 F— 277 418 |ceemaea 35
31 322 304 |ocamamen 25
40 | oenen 256 112 101 21
183 | 164 18
92 12
————— 181 (17 P
R - ——— 148 67 |ooamna
cmamm e fan——— | ———————— 251 (2 0 PO,
862 [cumcann 834 49 [ e
________________ 872 207 |eoecmeec] e e
................ 131 jomeeae
- 201 |.... 16
42 87
51 —— 82 |eccean- 319 1 U S
- b4 30 - 253 38 93
- 34 285 19 228
______ —— - 60 177 cmamen

Nore.—No flew during periods for which discharge is not given except that about 20,000 acre-feet was
diverted during the winter for storage in Lake McKinney for which no records are available, »
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Monthly discharge of Great Eastern canal near: Hartland, Kans.; for the yeoar end-
ing Sept. 30, 1923

| Discharge inseeond- Discharge in second-|

feet Run- feet Run-

Month . oa%r:: Month 2%;’:‘

Max- | Min- feet " | Max-| Min- foot

imum | fmum | Mean imum |imum [Mean| "™
November (7 days)... 59 22 49 677 July (14 days) .. ..o 413 112 258 | 7,150
December (11 days).. 61 23 50.{ 1,080 {| August (25 days).....! 630 6t 175 8,680
March (12 days) -au-- 87 12 §0 | 1,180 [ September (18 days)..i 228 41 41 11430

May (9 days) -..-....| 372 30 140 | 2, . el et
Tune(16 dsys) - 582). . 501 268 }<B,17 Tha year... fom . 86,800

" FARMERS DITCH NEAR GARDEN CITY, EANS,

LocaTion.—In NW. 1 sec. 5, T. 24 8., R. 84 W., 114 miles below head gates
and 11 miles west of Garden City, Finney County.

RECORDS AVAILABLE.—Irrigation seasons of 1921 to 1923.

Gage.—Gurley water-stage recorder installed on north bank of canal at down
stream end of highway bridge.

DiscHARGE MEASBUREMENTS.—Made from highway bridge.

CHANNEL AND coNTRoL.—Slightly sandy bed; permanent banks and coatrol.

Accurac¥.—Stage-discharge relation permanent. Rating curve well-defined.
Daily discharge ascertained by applying hourly gage height to rating table.
Regords good.

CoorErsTION.—Complete records furnished by the Kansas State Board of
Agriculture through George S. Knapp, State irrigation commissioner.

Water for the Farmers ditch is diverted from north bank of Arkansas River in
the SE. 14 sec. 12, T. 24 8., R. 35 W, for irrigation. An unused waste gate is
located half a mile below the gage.

- No discharge measurements were made at this station during the year,

\
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Daily discharge, in second-feet, of Farmers ditch near Garden. City, Kans., for the
year ending Sept. 30, 1923

Day Mar. | Apr. | May | Jume -] July | Aug.| Sept.

1 — - 33 63 37 82 47
2 - 16 57 28| « 67 28 87
3 80 [ .c... 36 27 57 101
4 65 16 33 32 4 20
2 30 26 26 23 7 83
[ . 58 24 25 33| 68, 78
7 57 19 25 22 81 -6
8 87 13 17 86 61
9 56 87 5
10 67 1. - 3 68
........ 64 75
4 &S] 75 63
76 &8
- 103 65 51

D= ] RN 59 2 “
S 30 [.. 79! 50 6
2 |iemaenes| 116 84 2%

m i

13 . 62 1 RS

96 1

90 141

63 156

42

27 61

18 ¢ ‘88
72

. Note.—No flow in months and on days for which no discharge is given.

Monthly discharge of Farmers ditch near Garden C’zty, Kans., for the year ending
Sept. 30, 1923

Discharge in second- N)ischarge in second-
feet Rkun- feet R&nia-
off in off in
Month ?cr:- Month afm:,
Max- | Min- ee : Maz- | Min® e
imum | {mum {Mean imum | imym |Mean
80 11 40.9! 2,100 || August (22 days) ... 94 28 623 2,710
90 16 | 36.8 656 || September (17 days) .| 101 20 | 68.7 | 2,310
99 19 [ 48.1 | 2,100
106 131 41.2 897 The year ... [ 14,300
156 17 1 80.3 | 3,500 !

GARDEN CITY CANAL NEAR GARDEN CITY, KANS.

Locarion.—In NW. 14 sec. 4, T. 24 8., R. 34 W, half a mile below head gates
and 10 miles west of Garden City, Finney County.

Recorps avarLaBre.—Irrigation seasons of 1921 to 1923.

Gage.—QGurley water-stage recorder installed on south bank of canal 40 feet
downstream from highway bridge.

DisCHARGE MEASUREMENTS.5—Made from footbridge at gage.

CHANNEL AND CONTROL.—Bed is loose, clean sand; control shifting. Banks
permanent.

?
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Accuracy.—Btage-discharge relation affected by shifting sand in botfom of canal.
Rating curve fairly well defined throughout. Daily discharge nscertained
by applying. hourly gage height to rafing table; shaftmgwontml method:
used July' 18 to September 30. Records fair.

COOPERATION .—Complete records furnished by the Kansas State Board of Agri-
. wulture through -George S. Knapp, State:irrigation commissioner. -

* Water for the Garden City canal isdiverted from the north bank of Arkansas
River in the SE. 14 sec. 5, T 24 S, R. 34 W for u'ngatlon. No waste gate is
provxded

“The following dxscharge xﬁeasurement was made by V. W. Stambaugh:

Noveme(ber 24, 1922 Gage helght '1.85 feet discharge, 0 44 second-foot

Daily dzscharge, in ‘second feet ‘of Garden City canal near Garden Cz’ty, Ktms .y for
the year ending Sept. 30, 1928.., -

W i)éy " apr. 'Ma'y'k June r,h{xly Aug. . Day Apr. | May | June | Tuly | Aug.
- 10
z 16 11
14 9 7
1 6 3
e 28 13
88 .21
....... 25 23
31 35
- 34 13
33
....... 32 |emmenem
4 32
....... R I TR S
- 25 -
- 21
-

- NoTE.—No flow in months and on days for which no discharge is given.

M onthly dascha'rge of Garden C"Lty canal near Garden City, Kans., for the year endmg
Sept. 30, 1923

Discharge in . Discharge in
second-feet second-feet
Run-off Run-
Month o Month of In
Maxi- | Mini- feet Maxi- | Mini- feet
mum | mum | Mean mum | mam [Mean).
April (26 days)._..... 18 5| 87 446 || August (21days)._... 35 2160 663
May (17 days; [Op— 40 31183 616
June (16 days) ... 23 41120 380 The year . 2,840
July (14 days) ——e—— 39 6]26.4 731

LITTLE ARKANSAS RIVER AT VALLEY CENTER, KANS.

LocarioNn.—In SW. 4 sec. 1, T. 26 8., R. 1 W., at highway bridge half a mile
west of Goodrich station on Arkansas Valley Interurban Railroad, 1 mile
south of Valley Center, Sedgwick County, and 14 miles above junection
with Arkansas River.

DraINaGE AREA.-—Not measured.

‘REcoRDS AVAILABLE.—June 11, 1922, to September 30, 1923,

‘Gage.—Chain gage secured-to -upstream handrail of highway . bridge; read.by
Clarence Carr,
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DISCHARGE MEASUREMENTS.—Made from upstream side of h:ghwa.y bridge or
by wading.

CHANNEL AND ¢ONTROL.—Bed, sand and gravel; lodged snags and d'mftwood are
frequent. Low-water control is sand and gravel bar under bridge;: fairly
permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1&02 fest at
night June 10 (discharge, 10,500 second-feet); minimum stage, 1.02 fest at.
8.15 a. m. December 17 (discharge, 4 second-feet).

1922-23: Maximum and minimum stages same as given above.

Accuracy.—Stage-discharge relation changes slightly. Rating curve - well'
defined. Gage read to hundredths once daily except during rises when it was.
read twice daily. Daily discharge ascertained by applying mean daily gage-
height to rating table; shifting-control method used October 1 te May-
7 and June 17 to September 26. Records good.

Discharge measurements of Litlle Arkansas River at Valley Center, Kans., during-
the year énding Sept. 30, 1923

— Gage Dis- Gage | Dis-
- Date i Made by- height | oharge Date Made by— height.
Feet | Sec.-ft. Feet | Sec.ot.
ct. 16 | Kinnison and Barger..| 1.23 22.9 || June 13 | Barger and Williams...] 14.05 630
ar. 9 .H.B 1.31 28. 6 14 | G. H. Barger
ay 23 5.23 708 July 7 1..... [« [
25 7.42 | 1,300 Sept. 24 | H. B. Kinnison

Datly dtscharge, in second-feet, af Litile Arkansas River at Valley Center, Kans., for-
the year ending Sept. 30, 1928

Day Oct..| Nov. | Dec. | Jan. | Feb. | Mar. | Apr, | May | June [ July | Aug. | Sept.
18 45 35 28 31 30 23 49 115 195 59 38
19 43 35 28 29 30 24 142 181 58 38
18 48 33 27 26 30 560 72 167 160 58 38
18 43 35 27 12 32 308 €8 136 155 59 38
17 39 33 27 13 28 90 72 202 181 57 38
16 34 31 27 26 28 72 90 160 148 58 39
14 34 38 27 24 27 53 86 450 130 52 394
14 31 33 28 26 27 40 59 746 120 52 37
14 21 31 28 24 26 35 45 | 4,000 115 50 36
14 28 31 28 26 27 31 39 | 8,360 110 51 39
15 27 29 28 25 28 29 37 | 10, 500 105 49 36
15 770 22 29 27 31 28 54 | 9,280 100 49 35-
15 926 32 29 28 33 28 36| 4790 120 45 38
15 794 34 29 28 35 28 31| 3,490 100 44 36
17 538 30 29 35 25 30| 2 105 45 40
17 202 30 29 23 33 27 32| 2710 105 45 44
16 136 4 29 25 34 25 32 5,430 160 45 46
16 86 21 25 31 25 32 4,630 100 48 68..
16 68 28 29 25 26 26 35| 4,390 100 45 90
16 59 27 29 25 24 26 34| 4,180 90 43 115
16 51 28 25 €8 136 1 '2,470 86 42 72
18 49 28 26 115 366 | 1,080 82 42 64.
16 45 32 27 560 770 82 45 54
16 12 30 25 45 1 1,210 582 kit 42 53
16 40 30 25 36 | 1,370 494 72 40 49
16 38 32 24 35 {1,250 386 72 41
16 36 30 23 35 | 1,020 326 | 68 43 | 2,710+
17 35 29 23 26 494 200 68 45| 7,580
185 36 28 23 51 236 | 254 64 43 | 5,030
16 36 28 25 56 130 218 64 41 | 1,660~
b2 3 I 28 23 - 125 - emomn
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Montkly idisechange of Little Arkansas River at Valley Center, Kans., fot the yea -
ending Sept. 36, 1523

Discharge ih.second-feet Dischargerin second-feet
Run-off Run-off
Month . in acre- Month . in acre-
Maxi- | Mini- Mean feet Maxi- | Mini- Meogn | feet

mum | mum mum ; mum |

30 | 254 15, 600

23 14 16.3
926 116 12, %@ 145, 000

21| 146

35 4 20.4 64 6,680
31 21, 8.7 301 47.4{. 2,910
32 12{ 259 36 608 36, 200
35 28| 21.9

560 23] 679 4,040 The year..{ 10, 500 4| 313 » | 237,000

DIVERSION CANAL FROM ARKANSAS RIVER AT ARKANSAS CITY, KANS,

Locarion.—In SE. 14 see. 25, T. 34 S., R. 3 E,, in Arkansas City, Cowley County,
on right bank of canal, 135 feet below Chestnut Avenue canal bridge, 500
feet above St. Louis-San Francisco Railway Co.’s canal bridge; 2 miles below
diversion dam across Arkansas River, and 2 miles above power house at
lower end of canal on Walnut River.

Recorps aAvarLasLE.~—September 10, 1921, to September 30, 1923. Gage height
records have been obtained since July 27, 1919, by Kansas Gas & Electric Co.

Gaage.—Staff gage of 114-inch iron pipe driven to bedrock; read by F. O. Burnett.

Di1s8cHARGE MEASUREMENTS.—Made from upstream side of footbridge on B Street,
6,080 feet below gage or by wading at railroad trestle 500 feet below gage.

©CBANNEL AND cONTROL.—Bed is sand and silt; permanent. Control is gravel
and earth bar held by old sawed-off piling at trestle 500 feet below gage;
permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.17 feet at
4.30 p.m.on June 5 (discharge, 541 second-feet); there was no discharge
during a considerable portion of the year.

1921-1923: Maximum discharge, that of June 5, 1923.
Reeurarion.—Flow is controlled by headgates 6,600 feet above gagé.
Accuracy.—8tage-discharge relation- permanent. Rating curve fairly well

defined above 150 second-feet. Gage read to quarter inches twice daily.
Daily discharge ascertained by applyirg mean daily gage height to rating
table. Records good.

Water for this canal is diverted from the left bank of Arkansas River in the
SE. 1 sec. 23, T. 34 8., R. 3 E,, and is used for power. The canal discharges
into Walnut River which flows into Arkansas River 3 miles below Arkansas City.

Discharge measurements of diversion canal from. Arkansas River at Arkansas Czty,
Kans during the year ending Sept. 30, 1923

[Made by G. H. Barger]

‘ Dis-

Date ' nalght | ohargo

S Ped | Secst

Mar. 10 ! . 4 o 4t
Apr.i2 2 : — B } o6 . 4
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Daily discharge, in second-feel, of diversion canal from Arkansas River ai Arkansas
City, Kans., for the year ending Sept. 30, 1923

Day Dec. | Jan. Feb. | Mar. | Apr. | May | June
o 429 429 367
——— - 429 420 352
292 429 367
—eoaa - 136 429 382
367 413
6 367 352 413 477
T oecemnn 413 367 | | 413 477
8 — 397 | . 367 429 493
-9 413 352 429 |- 493
10 vemae 429 382 413 493
11 IO ‘420 367 445 461
12 —— 429 367 477 461
) & 4201 - 3907 477 461 P
14 445 413 493 445
N, 429 292 509 38
1 S il 509 | 413
b A . 'A% 429 [
18 N 3077 413
19 ... emmeeeememoaenee s v 27 397
............ e 418 397
b3 O 1429 |-
2 ... 382 429,
23 m—— ——— 461 461
b R, 461 477
25 PR S N I, 46L a7 L
26 461 |
2 429 461
28 897 493 |
29 397 493
30 397 4031 ¢
31 461 382 |ooeaeol

; No;rgi .—Gage not read Feb. 26 to Mar, 1; discharge interpolated No flow on days for which discha.rge
s not given.

Monthly discharge of diversion canal from Arkansas River at Avkansas C’v,ty, Kans.,
for the year ending Sept. 80, 1923 .

*»

Discharge in . Discharge in
second-feet second-feet
Run-off : Run-
Monih Maxi- | Mini infac; © Monh Mazxi- | Mini (;tzrien
axi- ni- ol axi- - -
mum | mum | Mean mum | mum | MeaR | feet

161 0| 255 541, 367 508 | 31,200
445 0| 365 525 0 135 | 8,030
429 136 | 368 -20, 400 -

509 277 | 426 26, 200 The year__.|...- 135, 000

WALNUT RIVER AT WINFIELD, KANS.

Locarion.—In NE. 4 sec. 33, T. 32 8., R. 4 E., at concrete highway bridge
1 mile south of Winfield, Cowley County, 1 mile above Black Creek, and
3 miles below Timber Creek.

DRrAINAGE AREA,—1,680 square miles (measured on topographic map).

RECORDS AVATLABLE.—November 14, 1921, to September 30, 1923,

‘Gaage.—Chain gage on upstream handrail of highway bridge; read by Wﬂham
Mason.

D1scHARGE MEASUREMENTs.—Made from downstream side of highway bridge
or by wading on control.
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CHANNEL AND cONTRoL.—Bed cemposed of 'silt, sand, and rock. ‘Controt is
gravel bar 500 feet below gage; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 387 feet at
6 p. m. June 10 (discharge, 30,500 second-feet); minimum discharge 1 sec-
ond-foot at-6 a. m. August 24,

1921-1923: Maximum and minimum discharge same as given above.

IcE. ——Stage~d1scharge relation not affected by ice.

Accuracy.—Stage-discharge relation not permanent; not affected by ice. Rat-
ing curve fairly well defined below 15,000 second-feet; extended above
that point. Gage read to hundredths twice daily. Daily discharge ascer-
tained by applying mean daily gage height to rating table; shifting-control
method used November 10 to April 10 and June 10 to September 80.
Records good October to May; poor June to September.

Discharge m easuremenis of Walnut River at Winfield, Kans., dumng the year ending
_Sept. 30, 1923

- QGa Dis- . o e Gage | Dis-
Date Made by h eigl?t charge Date Mafi‘y by‘ - heigitt | chargs
’ Peet |, Sec. ft b C " Peet | Seeft.
Oct. 17 | Kinnisorf and- Barger __| 3.30 May 25 | G H. Barger .__.......] 23.68] 13,200
Mar, 10 | G. H. Barget._.......| 3.42 1 . 47 0 June 16,|.....do P s 17.41 8,010
Apr/ 1. do_.__._J T 3.88 131 T T
- : .- . I e i

Daily dzscharge, in secqnd-feet- of Walnut River gt Wmﬁelé, Kam., for th¢ year
ing Sept. 30, 1923

T

Day Oct. | Nov. | Dec. | Jan. | Feb. [ Mar. | Apr. } May | June | July | Aug. |Sept.
.60 {1,340 149 - 90 84 74} 187 850 | © 840 | 401 132 132
74 | 2,140 116, 57 78| 126 |, 4 990 | 491 132 110
74 648 121 121 68 96 54 |- 5341 1,790 491 106
312 17| 74 ég 52| 63| 369 '74411,300 | - 110 19
49 204 88 100 2 39 792 369 512 | 2,640 100 59

4 276 106 108 50) . 74 350 240 | 1,540 | 1,540 137 22
6,370 | 840 86

66| 211| 204 571 106 50| 312 204 59
44| 211| 106 59 57 57| 188 170 | 4,210 602 78 €3 -
30| 146 98 BT 66| 164 129 | 19,300 | 491 66 14
28 86| 113 64 ‘63 50 88 140 | 26,400 | 428 | 106 106
31 70-| 140 63 23 90 78 140 | 26,000 | 388 | 110 32
31| 1,000 88 59 82 4 72| 129.] 22, ;328,. ., 106 54
28 | 4,500 82 63| 491 78 140 |15, 400 g 100 86
31 | 4,920 76 21 64| 388 78 215 | 3,440 12 [ 100 63
13 | 1,190 76| 135 59| 312 47 187 | 3,140 | 648 106. 35
24| 40 76 64 571 216| 140 137 | 7,810 579 110 57
31| 369 28 52 64 | 204 68 167 | 13, 890 54
28| 331 98 70 24| 258 72 155 | 15,700 | 1,140 | 106 61
30| 276 76 64 90 | 258 61 165 | 4.920 | 1,240 03 . 124
%8| 258 82 84 55| 190 78 132 | 1,240 82 49
31| 215 76 5| 158 84 229 | 1,040 | 350 63 312
13 190 20 124 64| 152 59 | 1,240 040 | 276 03 211
30 180 82 70 1241 46| 1,240 792 | 350 46 103
36| 167 20 54 70| 110{ 126| 7,490 744 | 258 7 110
33| 149 | 140 61 22 74| 155 | 12,700 606 | 235 22 70
31] 121] 152 76 06| 140 126 9,800 648 | 222 39 39

180 72 72 66 72| 126| 1,340 602 | 229 86 32
33 129 66 40 78 64 | 698 040 556 | 177 106 30
151 110 78 08 |____.. 70| 648 744 4| 222 100| 1,840
2% 103 70 wmemwe| 871 512 2,190 534 | 194| 100
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Monihly discharge of Walnut River at Wiz,;i;ld, Kans., for the year ending Sepi. 30,
1

Discharge in second-feet ) . Discharge in seeond-feet

Rﬂun— (]_}ﬂ“n.
Month ofl in Month in
Mexi- | Mini- acre- Maxi- | Mini- aere-
mum | mum Mean foet mum | mum Mezn | feet
13 35.8 2, 200 129 |1,430 87, 800
701 660 41,100 512 {6,110 364, 000
20 97.2 5,980 100 } 606 37,300
201 7541 4 0640 71 90.7| 568
18 61.6 3,420 14§ 163 10, 000
30| 148 9,100
18] 186 11,100

The year..| 26,400 7| 804 |682,000

VERDIGRIS RIVER AT INDEPENDERCE, KANS,

Locarion.—In NE. 1f sec. 31, T. 32 S, R. 18 E,, at highway bridge half a mile
east of Independence, Montgomery County, 214 miles betow Elk River and
414 miles above Dram: Creek.’

DRAINAGE AREA.—2,800 square“miles.

RECORDS AVAILABLE.—November 14,1921, to September 30, 1923. Intermittent
records of stage were obtained April 24 to September 24, 1964.

‘Gace.—Chain gage fastened to upstream vertical members of highway bridge;
read by Ben Wainscott. During 1904 a chain gage wasfastened to upstream
guardrail near south end of bridge; not referred to present datum.

.DIBCHARGE MEASUREMENTS.~—Made from upstream mde of highway bridge or by
wading at control.

“CHANNEL AND CONTROL.—Bed is composed of silt and rock. Control ig rock
riffle just below gage; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 44.11 feet at
3.20 p. m. June 12 (discharge, 35,900 second-feet); minimum stage recorded,
1.02 feet on October 24, 25, 27, and August 23 (discharge, 10 second-feet).

1921-1923: Maximum and minimum stages same as given above.
1904: Maximum stage, 46.7 feet on July 8, referred to present datum.
lce.—Stage-discharge relation not affected by ice.

Accuracy.—~Stage-discharge rélation practically permanent. Rating curve fairly
well defined below 30,000 second-feet. Gage read to hundredths once daily,
more frequently during high water. Daily discharge ascertained by apply-
ing mean daily gage height to rating table. Records good.

Dzscharge measurements of Verdigris River ai Independence, Kans., during the year
ending Sept. 30, 1924

; Gage Dis- — Gage | Dis-
Date Made by— he;lght‘ charge || Date Made by height | charge
o Feet | Sec.ft. Sec.-ft.
«Qct. 18 | Kinnison and Barger ..| 1.18 14 {| Apr. 13 77
Mar, 12 | G. H. Barger ........ -] ‘216 130 |{ July 6 2,070
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Daily dzscharge, in second»feet, of Verdz Rwer at Indapaudonce, Kanas., for tRe

year ending , 80, 1928 *
Dy Oet. | Now. } Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Béps.
T 14 60 42 67 43 102 648 | 3,880 376 ‘82 25
14 55 44 50 05 66| 2,080 35 7F 72
22 48 34 30 37 92 424 | 2,600 | 376 72 552
© 29| 65 50 34 45 |- 102 360 60 151
37 48 44 32 49 87 315 | 1,470 | 360 60.] 1100
44 53 34 39 8| 72 270 | 2,720 | 2,140 {.. &8 8T
27 50 38 37 41 84 270 | 8,570 | 3.670 55 60+
42 53 32 39 & 77 240 | 4, - 58 82
60 60 a2 39 35| 87 186 | 15,800 | 584 48 72
] 62 30 39 87 72 165 | 28,600 | 424 3 46
55 48 42 41 43 82 151 | 29,500 | 360 | 42 3z
62 46 38 a7 | 124 74 184 | 35700 | 315 4 36.
84 4“ 32 43| 750 79 132 | 32,400 | 285 27 3
682 48| 46 411{ 936 77 128 { 24, 2 24
488 42 38 39| 682 82 153 | 11,500 { 360 27 %
330 30 39 | 2,850 87 124 1 17,500 976 . 2@ 40
240 42 38 41 | 1,830 98 112 | 21,200 | 616 16 79
186 42 50 43| 7 283 140 | 20,6081 858 12) 84
134 42| 34 47 136§ 25100 488 20| 138
118 38 36 33| 360 226| 376 4,720] 345 12 5210
110 40 40 27| 2851 300 648 | 1,830 | 330 17| 1,140
02 38 36 37 520 | 1,060! 1,820 . 190} 13 8
90 38 34 37| 10| 682 1,470 1,140} 178 10 199
87 40 32 41 2121 616 5400 [ 9 1 15 14
77 46 28 39| 186 | 520 | 15,500 822 151 15 92
79| . 42 7} 170 16,469 ez | 1 84
84 327 151 345 | 16,700 648 110 14 151
77 36 34 134 | 376 | 2,330 520 | 102 12 212
72 34 36 ug| 2060 1,38 456 & 13 102
67 40 36 106 | 1,140 | 1,230 | 424 ” 2
....... 42 48 98 (...} 5490 |.......] 84 £ —

Nore.—Gage net read Nov. 3-5; discharge interpelated.

Monihly discharge of Verdigris River at Indep;;dence, Kans., for the year ending’

Sept. 30, 1
Discharge in second-feet Discharge in second-feet
Run-oft Run-off
Manth in f:gtte- Month lnfacze-
Maxi- | Mini- Maxi- { Mini- lee
mum | mum | Mean mum | mum | Mesp

10 24.3 1,490 [} MY . caaacaaa] 18, 112 | 2,150 132. 000
14| 119 7,980 |} Juns Q, 300 625.%:
27 45.6 2,800 || July e cem- 84 516 31,

28 37.2 2,200 || August. caoeean. 18 2 2, (M0.
23; 32(19. 7 23, % Septem 24 317 13, 900
72| 304 18, 100 101,200 868, 000

NEOSHO RIVER NEAR IOLA, KEANS,

Location.—In NE. 4 see. 9, T. 25 8., R. 18 E., 214 miles south and 114 miles.
west of Iola, Allen County, 1 mile below Elm Creek and 8 miles above Owl
Creek.

DRAINAGE AREA.—3,800 square miles (revised).

RECORDS AVAILABLE.—October 12, 1917, to September 30, 1923; August 1, 1895,
to November 30, 1903, at city water and power dam about 4 miles upstream

Gace.—Stevens continuous water-stage recorder on left bank, three-fourths mile
above Pipe Line ford; inspected by J. E. Ensminger.
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D18CHARGE MEASUREMENTS.—Made from cable at gage or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel and silt. Control is a ]ong
shale riffle half a-mile.below: gage;..permanent.

EXTREMES OF PISCHARGE.—Maximum stage during year. from water-stage
recorder, 27.33 feet at 4 a. m. June 15 (discharge, 31,400 second-feet); mini-
mum stage from water-stage recorder, 2.58 feet at 3 p. m. October 27, (dis-
charge, 10 second-feet).

1917-1923: Maximum stage recorded, that of .June 15, 1923; minimum
stage recorded, 1.9 feet on June 23, 1920 (discharge 1 second-foot).

1895-1903: Maximum stage recorded, 22.0 feet on June 3, 1903 (discharge,
39,100 second-feet); no flow on several days in September and October, 1897.

A stage of 24 feet on July 10, 1904, referred to datum of old gage, was deter-
mined by levels from high-water marks (discharge estimated, 74,600 second-
feet).

Tce.—Stage-discharge relation seldom affected by ice.

RecurLaTiON.—Low-water flow regulated by dams upstream.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Operation
of water-stage recorder satisfactory except as shown in footnote to table of
daily discharge. Rating:curve well defined below. 25,000 second-feet. Daily
discharge ascertained by applying to rating table mean daily gage height
determined from recorder graph by inspection or by planimeter, or by
averaging hourly discharge. Records good.

The following discharge measurement was made by Kinnison and Bar'ge'r:
September 27, 1923: Gage height, 3.27 feet; discharge, 143 second-feet.

Daily discharge, in 3econd feet, of Neosho River near Iola, Kans., far the year end -
wng Sepi. 30, 1923

Day Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

256 123 106 70 106 171 920 | 1,440 388 112
227 118 109 68 109 160 730 | 1,360 365 112

212 123 112 66 106 1 790 | 1,360 320 112
196 133 112 59 95 1 790 [ 1,360 320 109
200 140 104 70{ 112 153 730 | 4,120 298 104
200 143 88 82 115 160 670 | 10, 600 208 106
204 143 77 88 112 171 642.| 14, 276 108
196 140 85 88 106 174} 1, 15, 500 208 109
185 126 88 77 108 185 | 17,400 | 7,020 109
182 115 88 66 101 174 | 24,400 | 2,600 276 112
174 118 95 77 109 146 | 26,000 [ 2,020 276 109
171 112 101 615 118 133 | 27,000 1,930 256 106
167 109 642 133 129 | 27,900 | 2,500 256
171 112 75 208 160 123 | 30,600 | 2,930 256 106
167 109 70 615 178, 126 | 31,200 | 3,520 227 1
153 85 53 | 1,930 182 118 | 29,800 | 7,020 227 109
146 85 51 615 153 109 | 27, 4, 600 216 112
167 108 64 342 171 18,100 | 2,400 115
16 115 - 66 182 118 | 13,000 | 1,760 235 143
146 106 66 200 185 182 | 10,100 | 1,520 212 200
136 189 235 850 | 4,600 | 1,200 216 153
140 185 256 | 1,600 | 2,400 8560 200 185
143 182 256 | 2,300 ‘1,930 670 160 235
140 160 8,840 | 1,680 642 128 223
129 140 219 | 13,700 | 1,440 588 129 200
st 129 200 | 14,300 | 1,440 120 | 178
12 126 | -298 | 11,900 | 1,440 510 118 146
133 118 342 | 4,480 | 1,360 485 118 157
129 123 256 | 1,680 | 1, 460 118 égg
' 129 1 200 | "1,280 | 1,440 435 120 1,
- 129 112 jemeeen 1,060 |...ceua. 410 118 |comeeae

NoTE. —-Water-stsge recorder not operating May 28, 20, June 18-20, and July 21-28; d aily gage height
estimated from records at station 4 miles above,
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M ontkly. discharge of Negsho River nearj{g ola, Kans., for the year ending Sept. 30, '

3 1 Dis;;hargg in é‘econ&;teet Discharge in second-feet
Month — Run-t}fi itn Month Run-ofﬁ i tn

Maxi- {Mini- acre-lee Maxi- | Mini- acre-lec

‘mum |mum | Mean mum |mum | Mean
10 38.0 93 | 2,000 126, 000
30 1, 050 642 | 10,300 613, 000

118 165 410 | 3,110 191, 000

66 108 - 118 228 14, 000
51 80. 4 4,470 || September ..... 1,200 104 171 10, 200
59 255 15, 700
95 173 10, 300 The year-.| 31,200 10 | 1,480 | 1,070,000

NEOSHO RIVER NEAR PARSONS, KANS,

LocatioNn.—In NW. 3 sec. 22, T. 31 8., R. 21 E., at bridge on Parsons-
Pittsburg highway 500 feet above St. Louis-San Francisco Railway Co.'s
bridge, 800 feet below Hickory Creek and 10 miles east of Parsons, Labette
County. :

DRAINAGE AREA.—4,860 square miles.

Recorps AvaiLaBLE.—October 18, 1921, to September 30, 1923.

Gage.—Chain gage bolted to upstream truss of bridge; read by Mrs. W. C. Slane.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge or by wading.

‘CHANNEL AND coNTROL.—Bed composed of solid flat outeropping shale rock.
No well-defined control. Bank-full stage, 24 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 24.50 feet all
day June 18 (discharge, 27,600 second-feet); minimum stage, 1.14 feet at
7.40 a. m. November 11 (discharge, 19 second-feet).

1921-1923: Maximum stage recorded, 24.90 feet at 5.50 p. m. April 13
and 7 a. m. April 14, 1922 (discharge, 28,400 second-feet); minimum stage
recorded, 1.12 feet at 5.10 p. m. December 3, 1921, (discharge, 18 second-
feet).

Ice.—Stage-discharge rélation probably never seriously affected by ice.

ReeaurarioN.—Flow apparently not affected by dams. upstream.

Accuracy.—S3tage-discharge relation permanent; not affected by ice during the
vear. Rating curve fairly well defined. Gage read to hundredths twice
daily. Daily discharge ascertained bv applving mean daily gage height to
rating table. Records fair.

Discharge measurements of Neosho River near Parsons, Kans., during the year
" ending Sept. 30, 1923

Date Made by— ﬁfﬁ’t ' ol?airsg.e Date Made by— }g?gg;t clll)a!;e

. : ‘ Feet | Sec.t, - Feet | Seeoft,
Oct 18 | Kinnison and Barger...| 1.42 49.5 || Apr. 13 | G. H. Bargere.cceae--- - 186 114
Mar.'13 | G. H. Barger..ooo..... 5.26| 1,820 | July 6 |..... I P 3.56 700

.
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Daily discharge, in second-feet, of Neosho River near Parsons, Kanms., fdr the year
ending Sept. 30, 1923

Day Oct. | Nov. | Deec. | Jan. | Feb. | Mar.| Apr. | May | June | July { Aug."| Sept.
74 541 234 126 99 92| 144 401} 1,880 1,080 ] 401 138
740 166 | 234| 122 <0 135 302 | 1,440 | 1,080 | 447 130

146 | 234 128 | 102 841 130 284 064 | 359 124
72 218 130! 106 79| 135 234 | 1,050 852 | 338
75| 104 108 { 108 92{ 130 22| 1y, 852 | 338 130
75| 177 194 | 1301 120 14| 130 194 | 1,640 | 2,230 | 320 1
66 133 196| 126 101 021 124 185 | 2,020 8,030 | 302 1
64 73] 199| 128) 110 01| Y 194 | 1,570 | 11,100 | 302 102
591 250 | 188| 124 90| 18| 122 196 [ 9,230 { 12,800 | 284 110
56| 250 182 116 84| 116] 120| . 194 20,700 | 8,270 | 302 104
60 43 1| 1 84| 380 122 284 | 23,400 | 2,380 | 266 12
50| 158 | 169 | 108; 104|2780| 112 284 | 24,000 | 1,700 | 250 114
431,020 44| 02| 102 1,950 | 124 199 | 24,800 | 3,260 | , 250 108
42 11,260 | 144 | 112 108 1,570 | 135 202 { 25,800 | 4,800 | * 234 o7
3712460 144 | 108| 102]1,200{ 151 266 { 26,600 | 3,420 | 202 73
427,390 151 110 93 14,800 | 164 234 | 27,000 | 3,420 | 202 108
50 (7,300 | 161| 108 843,990 ) 191 188 | 27,200 | 5,610 | 196 139
49 12,80, 124 | 104 90| 1,570 | 194 171 | 97,600 | 4,170 | 196 ug
45 ! 1,2 114 95 74! 706 | 185 250 | 27,400 | 2,160 | 194 15]
44| 964 | 146 97 66| 522| 194 338 (27,200 | 1,640 | 191 218
42| 684'| . 130| 108 60| 422] 684 320 | 23,600 | 1,260 | 191 234
38 549 130) 110 359 | 630 302 | 10,100 | 1,080 [ 177 268
441 497 135] 108 84| 38501 47| 2,700 | 3,740 908 [ 177 194
411 401} 122 97 75| 302}200)| 680! 2780 706 |+, 153 QL
33| 359 133 90 83| 284 13,180 11,100 | 2,090 684 | 164 B4
32| 320 133 84| 250 684 |13,100( 1,820 630 | 130 268
46| 320 138 93 83| 234| 472113,900]| 1,570 5761 128 603
56( 302/ 130| 102 81| 188 630 (12,800 | 1,380 522, 144 684
56| 266| 130| 90! _...... 185 | 964 | 5,800 | 1,260 472°1 141 284
41 250 | 124 92 ._...| 1771 6€03| 2,230 1,080 4221° 144{ 185
41 | .. 128 106 | oceoo- M1 feeooo| 3,000 |ooeenoes 422 | 189 |-eeenn

Monthly discharge of Neosho River near Parsons, Kans., for ihe year ending Sept.

30, 1928
Discharge in sceond-feet Discharge In second-feet
Run-off "Run-off
Month Maxi- | Mini. inf t Month Maxi- | Mini mreet
axi- - acre-fee’ ' axi- - acre-
mym | mum | Mean mum | mum | Mean
83 32 53.0 3,260 || May 13, 900 171 | 2,460 151,000
7,390 43 11,010 59,500 || June - oo ..ocen- 27, 1,080 | 11,800 | 702,000
234 114 | 161 9,900 | July.-. ceeucenen 12, 800 422 | 2,830 | 174,000
130 90| 110 6,760 || August,. 47| 126 234 14, 400
120 60| 912 5,060 || September ..... 684 95 195 11, 600
4,800 78| 756 46, 500 .
3,180 112 | 439 26, 100 The year .| 27,600 32| 1,680 | 1,210,000

COTTONWOOD RIVER AT ELMDALE, KANS,

Locarion.—In NW 1{ sec. 26, T. 19 S., R. 7 E., at highway bridge one fourth
mile above Middle Creek, l mile east of Elmda.le, Chase County, and 2 mxlec
above Diamond Creek.

DRAINAGE AREA.—1,040 square miles (measured. on topographic map).

RECORDS AVAILABLE.—May 9, 1922, to September 30, 1923.

Gage.—Chain gage fastened to upstream handrail of highway bridge; read by
Miss Rowens Starkey.

DISCHARGE MEASUREMENTS.—Made from downstream side of highway bridge or
by wading.
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CHANNBL AND CONTROL.—Bed; clean coarse sand, gravel, and rock; permanent.
Control is long gravel and rock riffte extending from 200 feet above to 100
feet below gage; permanent. Dam at Cottonwaod Falls may affect stage-
discharge relation at medium and high stages. Bank-full stage, 32 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 35.50 feet at
4 p. m. June 11 (discharge, 20,000 second-feet); minimum stage recorded
3.43 feet at 8.30 a. m. October 16 (discharge, 18 second-feet).

1922-1923: Maximum stage recorded, that of Jume 11, 1923; minimum
stage, 3.33 feet on Septemher 9 and 12, 1922 (discharge, 10 second-feet).

ReeurLaTioN.—None.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating

curve well definéd below 400.second-feet and, fairly well defined from 400 to.

- 3,000 second-feet. Gage read to hundredths twice daily. Daily discharge

ascertained by applying mean daily gage height to rating table. Records
fair.

Discharge measurements of Cottonwood River at Elmdale, Kans., during the year

ending Sept. 30, 1828

- Gage | Dis- | ‘Gage | Dis-

Date |- Made by height | charge || . Date Made by— heiag%t cbarge

. Feet Scc.éft. Feet | Sec.-ft.

«Oct. 16 | Kinnison and Barger..| 3.43 19.3 || Apr. 10 | G. H. Barger .o oo 3.74 65.3
Mar. 8| G.H. Barger ..........] 3.64 42,7 || July 8 }..... A0 crmaccmmcnmcenena| 467 | 360

Daily discharge, in second-feet, of Cottonwood River at Elmdale, Kans., for the year
ending Sept. 30, 1923

Day Oct. | Nov. | Deo. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug:| Sept.
201! 677 80 61 51 51 54 63 208 | 204| 141 8
28| 677 78 58 44 54 58 76 191 | 2331 185 16
28| 340 82 58 48 59 63 82 182 | 2,020 | 127 44
28| 13 82 61 51 54 72 92 168 | 5,530 t 124 51
28 72 82 61 51 51 82| 105 164 | 1,610 | 120 49
28 56 80 56 51 51 721 105 322 | 58| 117 51
24 41 78 61 49 51 63 72 7177 840 113 44
20 44 80 56 48 63 63 68 7| 305 118 51
20 as 82 58 44 72 41 54 | 17,500 | 258 | 108 48
24 26 88 59 51 68 54 46 119,600 | 233 | 100 43
26 41 97 59 51 51 63 46 | 20,000 | 283 97 36
24| 4,500 | 102 59 51 61 38 | 15,060 | 225 84
20 | 4,150 | 105 58 51 72 56 38| 5700 | 208 68 36
202,240 | 110 61 51 72 54 38] 1,140 913 70 41
24| 6 118 58 51 82 58 38 657 63 48
19| 43| us 19 48 82 58 38| 5310 05 81 135
261 258 | 113 51 43 ‘84 54 68| 8,110 | - 266 59 147

184 | 118 67 36 54 54 82| 1,860 | 237 141
26 | 154 | 124 54 36 54 54 97 | 1,160 59 118

132 88 54 54 68 | 592 636 | 216 59 85
36| 18 54 51 36 54 70 730 570 | 182 61 72
31 108 56 51 36 54 63| 867 504 | 161 68 61
24| 105 54 51 36 54 61 | 1,860 141 54 59
28 97 54 51 36 54 61 | 4,970 305 | 124 51 56
28 92 56 51 43 B4 54 11,730 341 | .105 &f 48
24 82 65 51 40 54 54 757 288 132 51 48
24 76 63 51 16 54 54| 340 286 | 154 59 757
26 82 63 51 49 54 58| 266 286 | 138 68 | 2,870
28 82 63 51 |ocomcnn 54 66 | 225 233 | 132 59 | 1,670
28 80 63 52 fommmee 54 72| 233 204 141 59 697
P 63 54 54 208 147 59 |oen

Nore.—~Gage rot read May 21, June 23-25, Aug. 4-6, and 30; discharge interpolated.
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Monthly discharge of Cottonwood Rweg (;tt Iglrgdde Kans., for the year endmg Sepl

[Drainage area, 1,040 sq’uare miles]

Discharge in second-feet| ' Discharge in second-fest} ™
Run-off : Run-off
Month Moxi- | Mini infac'x;'e- Month Maxi- | Mint. | . inf actre~
Maxi- ni- ‘o6 axi- - 06
mum | mum | Mean mum | mum [Mean
October _.__.___. 36 19 25.5 38 452 | a7,
November 4,500 26 | 525 164 | 3,430 | 204,
December 124 54 82.5 | * 5 105 627 | 32,
January .. 67 49 556 8;420 || August _— 51]: 81.. ).
February. 51 36 45,1 2,500 || September ..._..| 2,870 36} -255 15,200
March _._....... 84| . 51 59.2 |+ 3,640 s
April.__.._ ... 82 41 60. 5 3,600 | The year..! 20,000 19 464 12335, 000

RED RIVER BASIN
OUACHITA RIVER NEAR HOT SPRINGS, ARK,

Locarion.—In SW. 1f sec. 29, T. 3 S,, R. 13 W., at Smith Ferry highway
bridge, half a mile below Fourche a Loup Creek, 1-mile ahove Hot Springs
Creek, 3 miles above dam site of Arkansas Light & Power Co., 314 miles
below Little Mazarn Creek, and 5 miles south of Hot Springs, Garland
County.

DRAINAGE AREA.—1,420 square miles (measured on base map of Arkansas;
scale, 1:500,000)

RECORDS AVAILABLE.—June 27, 1922, to September 30, 1923.

Gage.—Chain gage bolted to downstream side of bridge; read by E. Q. Boone
and J. E. Woodward.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge or by
wading.

CHANNEL AND coNTROL.—Bed composed of solid rock and small gravel and
boulders. Channel is obstructed by outeropping rock dikes on which small
trees grow. Control is a series of outeropping rock dikes 400, 1,000, and
1,500 feet below gage; the upper dike forms the low-water control, and
lower dike the high-water control; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year determined by levels
to flood marks, 43.9 feet about 1 a. m. May 15 (discharge determined by
extending rating curve for main channel and computing overflow by Kutter
formula, 101,000 second-feet); minimum stage, 5.21 feet at 4.45 p. m. Sep-
tember 1 (discharge, 43 second-feet).

1922-23: Maximum stage that of May 15, 1923; minimum discharge, 42
second-feet, several periods in September, 1922.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 3,000 and 10,000 second-feet and fairly well defined below 3,000
second-feet; extended to flood height by extending curve for main channel
and computing overflow by Kutter formula. Gage read to hundredths
twice daily. Daily discharge ascertained by applying mean daily gage
height to rating table. Records good except for high stages, which may be
considerably in error.
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Discharge meas‘ure»ments of Ouachita River near Hot Springs, Ark., during the yeds
ending Sept. 30, 1923

Gage Dis- - - Gage | "Dis-
Date Made by— height | charge | Date Made by height | charge
Oct. 27 May 26
Jan. 23 31
25 Aug. 29 {.

Daily discharge, 'm aecondsfcet of Quachata Rwer near Hot. Sprmgs, ,k,",ﬁ,,,, ihe:
' year ending Sépt. 30,:1923. A

Day Oct, | Nov. | Dec, | Jan. Feb. | Mar. | Apr. | May | June | July | Aue. | Sept.
) VU 54 8 163 | 2,800 | 19,100 | 4,580 622 | 4,170 | 1,520 585 478 4“4
2 54 130 163 | 2,140 | 18,600 | 3,300 765 | 3,780 | 2,470 146 46

54 82 171 1,340 | 34,800 | 3,030 3,150 | 3,030 ! 2,250 137 45
54 72 195 998 | 17,500 | 2,360 | 6,880 ) 2,140 3,780 133 718 44
54 71 290 955 | 7,440 | 2,600 | 8,960 | 1,820 | 4,040 130 622 808
69 392 860 | 6,520 | 18,200 | 2,580 { 1,920 | 13,500 112 622 622
105 50 | 440 67871 . 4,170 | 20,400 | 2,140 | 1, 14,100 03| 462 675
85 54 568 517 | 2,030 | 13,500 | 3,620 | 1,430 | 4,170 89 150 568
95 61 860 412 | 2,690 | 5190 3,150 | 1,180 | 2,360 82 324
195 69 675 348 3,390 | 2,140 8§, 200 79 195 203
203 75 675 312 | 4,580 | 3,030 | 2,250 500 | 11,800 79 160 120
137 101 622 342 | 3,030 | 2,920 | 2,470 360 | 8,720 82 115 130
125 275 &85 290 |. 3,150 | 2,860 { 2,600 | 622 | 5650 | 105 89 258
163 412 517 306 | 2, 2.580 | 2,360 | 6,520 | ‘2,580 137 82 128
125 | 765 290 | 2,580 | 4,730 | 2,140 | 87,800 | 2,140 | 156 79 101
821,140 | 360 373 | 2,140 | 22,800 | 1,920 | 29,300 | 1,920} 171 54 o7
95 | 1,090 348 386 | 1,920 | 15,900 | 1,520 | 87701 1,520 217 78 955
93 765 260 348 | 2,470 | 5,670 | 1,430 | 8,010 , 340 280 231 | 1,340
82 309 241 955 | 4,300 | 1, 7,630 { 1,140 324 231 2,910
71 718 | 260 399 | 1,280 3,150 | 1, 808 1631 2,
95| 500 212 9,530 | 1,190 | 2,800 | 1,050 | 2,680 622 | 2900 91| 6880
71 622 10, 900 998 | 2,030 |1, 2,690 526 270 63 | 2,800
69 386 171 | 5, 955 | 2,140 | 2,600 | 3,520 425 250 521 1,620
89| 336 | 171| 3,390 808 | 1,820 8,390 386 | 212 55| 1,140
78 167 | 2,910 902 | 1,620 8,010 | 7,250 373 m 52
78| 250 | 163 2,910 | 20,000 | 1,280 | 6,520 | 9,150 3481 150 64 622
74 373 | 2,910 | 11,800 998+ 5,030 | 5,510 300 130 58 462
78 163 860 | 5,670 | 7,440 902 3, 390 270 105 54 354
74 133 | 1,060 | 6,700 |- ..o 902 | 8,770 | 2, 241 120 53 260
78 163.] 765 | 27,300 |...c..-. 955 | 4, 2,150 187 250 51 241
78 2,470 | 15,900 | coomae 860 1, 47 |0 e

Note.—Discharge, Oct. 1-5, estimated from records of discharge at Malvern, and Dec. 25, Mar. 12
May 30, June 11 and 12, interpolated; gage not read.
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Monthly discharge of Ouachita River near Hot Springs, Ark., for 6hs year ending
Sept. 30, 1983

[Drainage area, 1, 420 square miles]

Discharge in second-feet
Month ‘ Per inR m
Maxi- | Mini- Mean | sqoare
mum mum mile

October cmmmncnneme| 203 - 5 91.7 0. 085 0.07
November ... 1,140 54 318 .224 .25
DOCOIMNDAT «ev o vam e eman s caine cicwv cmmian e o 2,470 163 478 . 337 . 39
27,300 200 | 3,470 2.44 2.81
34, 800 808 | 6,800 4,65 4,84
22, 800 860 | 5,190 3.66 4.22
8, 960 622 | 3,470 2.44 2.72
87,800 360 | 7,310 5.18 5.94
14,100 187 | 3,260 2.30 2.57
. 585 79 182 .128 | .15
880 47| © 228 157 .18
8, 880 44 906 . 638 7
87, 800 44 | 2,620 1.83 24,85

OUACHITA RIVER NEAR MALVERN, ARK,

Locamion.—In NW. 14 seec. 16, T. 4 8., R. 17 W., at Rockport highway bridge,
100 feet above old timber crib and rock-filled dam and 134 miles northwest
of Malvern, Hot Springs County.

DrAINAGE AREA.—1,570 square miles (measured on base map of Arkansas* scale
1 : 500,000).

RECORDS AVAILABLE.—March 3, 1903, to April 30, 1905, and June 29, 1922, to
September 30, 1923.

Gage.—Chain gage on upstream side of highway bridge; before May 15, 1923,
bolted to eyebar of lower chord; after May 25, attached to wooden beam
between vertical members; read by Whit Halton. Gage used 1903 to 1908
was a vertical staff fastened to web between cylindrical piers of the bridge;
datum 2 feet above that of present gage.

DisCHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of rock with outcropping dikes. Small
trees grow on the rocks projecting above low water. Control is a rock out-
crop and the remains of an old timber crib and rock filled dam, 100 feet be-
low gage; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year determined by levels to
flood marks, 30.3 feet May 15 (discharge determined by extending rating
curve, 60,100 second-feet); minimum stage, 1.28 feet October 1 and 3 (dis-
charge, 61 second-feet).

1903-1905: Maximum stage recorded, 20 feet March 11, 1903, referred fo
old gage datum (discharge, 36,900 second-feet); minimum stage 0 foot De-
cember 18-20, 1904 (discharge, 40 second-feet).

Ice.—S8tage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation changed during high water in may and
September. Rating curves well defined between 3,000 and 14,000 second-
feet and fairly well defined between 1,000 and 3,000 second-feet. Gage read
to hundredths -twice daily; readings fairly reliable. Daily discharge ascer-
tained by applying mean daily gage height to rating table. Records fair for
medium stages and poor for others.
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Discharge measurements of Ouachite River near Malvem, Ark., during the year exd-
ing Sept. 30, 1923

; 1 - ;

Gage | Dis- _— Gage | Dis-
Date Made by — height | charge || D8t Made by height | charge

Feet | Sec.ft. Sec.-ft. -

QOct. 28 | E. L. Williams . 92 || May 27 7,680

Jan. 24 5,530 29 3,

26 3,520 || Aug. 30
May 25 | 13, 100

.Dculy discharge, in second-feet, of Quachita River near Malvern, Ark., for the yem'
ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug: Seiat.

soEses 88

NoOTE.—Gage-height record incomplete. Daily diseharge interpolated fotr Oct. 27, Nov. 20, and 27,
Dec. 4, Jan. 5, 6, Feb. 8-10, June 17, 25, July 4, 15, 30, 31, Sept. 1, 15, 18, 22, and 25; esum&ted for Nov. 12,

26695~—26—wsp 567——7
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Monthly discharge of Ouachita River nearglg glvern, Ark., for the year ending Sept.
' 30, 1

[Drainage area, 1,570 square miles]

Discharge in second-feet
Run-oft
Month Maxi- | Mini- | p Per | ininches
ean | square
mum mum ‘Dile
L0717 1 U, 306 63 123 0.078 0.09
November .. oo L. 1,390 92 399 . 254 .28
P 1311 7:Y S 24, 200 354 4,000 2. 86 2.94
February.-ceeeeaoon : 32,500 |, 820 7,480 4.76 4.96
MaArch ..o et ———— 24, 200 850 5, 850 3.73 4. 30
June T empvee 246 | 4,300 | 2.74 3.06
B 760 118 215 137 .16
September - 7,370 79 1,180 . 752 .84

BAYOU COCODRIE NEAR MEEKER, LA,

LocaTioN.—On line between secs. 4 and 5, T. 1 8., R. 1 E., at Meeker-Meridian
highway bridge, three-eighths mile east of Rock Island Railroad crossing,
three-fourths mile below Lake Cocodrie, 20 miles above mouth of Bayou
Chicot, and 4 miles southwest of Meeker.

DRAINAGE AREA.—278 square miles (measured on post-route map and project
map of Lousiana Gravity Canal Co.; seale, 1 : 380,000).

Recorps AVAILABLE.—May 12, 1922 to September 30, 1923.

Gaage.—Vertical staff, attached to downstream pile bent of bridge; read by
Ernest or Hart Johnson.

DiscHARGE MEASUREMENTS.—Made from bridge at gage.

CEANNEL AND coNTROL.—Channel eurved at station and general course is very
crooked. Bed composed of leaves, twigs, sinkers, and mud, and subject to
shift. Right bank composed of clay and is not subject to overflow. Left
bank clay, low, wooded, and subject to overflow above a gage height of about
12.5 feet. Control not well defined.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 14.7 feet
at 6 a. m. April 14 (discharge, 1,790 second-feet); negative discharge
November 13-15, when direction of current was reversed.

1922-1923: Maximum and minimum stages same as given above.

Ice.—None during year.

Diversions.—None.

RegurarioN.—Flow regulated by swampy areas and Lake Cocodrie, about

- three-fourths mile above station.

Accuracy.—Stage-discharge relation not pérmanent. -Rating curve well de-
fined for all stages. Gage read to nearest half-tenth twice a day. Daily
discharge determined by indirect method for shifting control, except Novem-
ber 13—15 when the direction of the curve was reversed and discharge esti-
mated as zero; discharge for November 16 estimated as the mean of zero
and the discharge for the stage on November 16. Records poor.
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Discharge measurements of Bayou Cocodrie near Meeker, La., during the year ending
Sept. 30, 1923

Gage Dis- Gage | Dis-
Date Made by— height | charge Date Made by— height | charge
Feet | Sec.ft. Feet | Sec.fly
Oct. 30 | Joseph and Forrest.. ... 1.24 114 || Feb. 7 | Forrest and Bradford..| 10.2 1,070
Nov. 2| MeCashinand Joseph..{ 1.37 116 [ . 819
2 Jeoeee do ... 1.37 108 1,490
3 | Joseph and Robertson..| 1.36 121 1, 500
17 | Forrest and Creed..___ 8.65 612 576
Deec. 19| ___. Lo 5. 50 427 188
Jan. 15| Forrest and Bradford..| 4.86 362

Daily discharge, in second-feet, of Bayou Cocodrie near Meeker, La., for the year end-
ing Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

100 118 467 469 583 | 1,110 | 1,480 | 1,170 856 402 856 350
100 118 467 519 570 | 1,090 | 1,430 | 1,240 828 390 884 401
100 118 454 544 567 | 1,080 | 1,390 | 1,270 800 380 870 471
100 118 428 544 674 | 1,050 | 1,390 | 1,290 800 360 856 495.
100 110 416 544 884 | 1,020 | 1,450 | 1,270 786 330 842 495,

,020 | 1,020 | 1,480 | 1,2€0 744 320 828 495
080 956 | 1,480 | 1,220 716 350 814 544
080 926 | 1,450 | 1,160 688 350 800 583
130 898 | 1,410 | 1,130 661 350 786 609
240 870 | 1,380 | 1,260 661 340 772 622

080 744 600
,290 842 | 1,430 | 1,050 635 310 716 583

g
Y
»n
£
2
oo
g

1

1
152 469 402 | 1,39 814 | 1,700 | 1,050 6357 292 688 557
132 ] 469 380 | 1,380 786 | 1,770 | 1,030 635 283 688 531
127 0 47 488 | 1,390 7568 | 1,730 | 1,050 622 274.| 661 519
122 307 435 340 | 1,310 786 | 1,720 | 1,080 609 250 635 483
122 600 435 330 | 1,290 814 | 1,680 | 1, 583 227 622 471
118 600 423 301 | 1,260 828 | 1, 1,080 583 213 596 469
114 600 423 266 | 1,210 814 { 1,630 { 1,060 570 199 570 435
114 586 423 250 | 1,190 800 | 1,570 | 1,060 557 175 544 402
114 586 402 220 | 1,130 814 | 1,550 | 1,080 557 155 519 390
114 572 390 350 | 1,090 { 1,050 | 1, 1,060 531 146 495 350
114 572 390 531 | 1,060 | 1,260 | 1,450 | 1,030 519 146 471 320
114 558 360 648 | 1,030 | 1,340 | 1,410 | 1,000 507 142 47 283
114 545 350 1, 1,340 | 1,380 985 495 138 423 250
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Monthly discharge of Bayou Cocodrie near Meeker, La., for the year ending Sept. 30
1923

{Drainage area, 278 square miles]

Discharge in second-feet
Run-off
Month Moxi | Mini Per |, in
axi- ml- rnches
Mean square
mum mum mile
October .o e e me e eeoen 152 160 120 0. 432 0. 50
November - €00 a0 346 1.24 1.38
December .. 469 310 399 1. 44 1.66
January __.. 688 220 489 1.76 2.03
February. I 1,390 557 1,080 3.88 4.04
March ... 1,520 758 1,050 3.78 4.36
April ___ 1.770 1,210 1,470 5.29 5.90
May - 1, 290 884 1,090 |  3.92 4.52
June - 856 435 618 2.22 2.48
July ... 674 138 293 1.05 1.21
August .. 884 283 618 |  2.22 2. 56
September_._.. ....... e emm e e e e 622 170 4230 152 1.7
The Year-. ooo.occoceoeeommmcmmmmmcocomeocaeee|  L770 ‘ 0 6631 2.3 ‘ 32.34

e See accuracy.

MISCELLANEOUS MEASUREMENTS

Measurements of the flow of streams in the lower Mississippi River
basin at points other than gaging stations are recorded in the follow-

ing table:

Mzscellaneous dzscharge measurements in lower Mississippi River basin during
the year ending Sept. 30, 1923

Gage| Dis-

|
Date i Stream Tributary to— Locality height, charge
i
. | !
| Feel | Sec.-ft
May 12 White River ..__... Mississippi River..| Forsyth, Mo,. occoooucao ... R, 24,47 | 4,520
13 do —..do. _.. a2,28 ' 1,060
i _do 24,46 | 4,50
[FU T SN AR’ I B A A0 - e e e aB, 47 | 8 960
Sept. 21 ! Wild Cat Shoals, 3 miles north- | +5.48 | 1,270
east of Flippin, Ark. -
.............................. a5 .50 | 1,280
July 1 6 mn]es south of Cassviile, Mo. __.l._____ 22
..... go e m————— l 23
.......... 28
May , Swan Creek Forsyth, M. 76
Sept. 23 ' North Fork of «-__,do _____________ 5 miles northeast of Norfork, Ark _{«1.74 Y
‘White River
Oct. Mill Spring ... Black River .__..... Mill Spring, MoO.. e oo o 10
July 28 Round Spring ... Current River...... 9 miles northwest of Eminence, |._..._. | 31
0.

. Aug. 1 ‘ Blue Spring __...._|._.._ 13 [\ SN 12 miles east of Eminence, Mo...._l____.__ 133
July 26 | Spring River .. Black River_._..... Imboden, Ark.. ... ... .. t1.62 778
Oct. 25 | Illinois River ._..__ Arkansas River_.... Below Missouri Pacific Railroad |.._...._ 62

bridge near Gore, Okla.

* Aug. 29 | Quitaque Creek ...| Pease River........| Mrs. Merrell’s ranch, 10 miles |____.___ 7.9

from Quitaque, TeX.,and 6 miles
from head springs.
June 28 | Sulphur River..._. Red River....... .. Ringo’s Crossing near Hagans- ;¢ 1.0 9.9
port, Tex., 1 mile below junction
of North and South Forks
b2t T PO« { SO N do oo Finley, TeXo e ocecmae oo cl.45 3L 0

+ Staff gage of Dixie Power Co.

b Staff gage of Imboden Hydroelectric Power & Manufacturing Co.

¢ United States Weather Bureau gage.
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Bayou Cocodrie near Meeker, La___.___
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Beckman, H. C,, and assistants, work of__.__ [

Big River at Byrnesville, Mo__._._..__.___.. 16-17
Big Spring near Chicopee, Mo oo 41-43
Black River at Leeper, Mo... _..734-35
Blue Spring near Eminence, Mo___.___.__.__ 96
Boehmer Creek near Pikes Peak, Colo.______ 67
Bourbeuse River at Union, Mo.____._____.__ 14-15
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for, plate showing. . ____.__..____ 2
Buena Vista, Colo., Coltonweod Creek below

Hot Springs, near.._ . . 64-66
Byrnesville, Mo., Big Riverat.........._.._ 16-17
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Cabin Creek near Halfway, Colo_..________. 71-72
Canon City, Colo., Arkansas Riverat....._. 50-51
Cassville, Mo., Roaring River Spring near .. 96
Castor River at Zalma, Mo ... 1719
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Control, deflnitionof . ._.__..__._ _ 2
Cooperation, record of .....______ 5

Cottonwood Creek below Hot Springs, near
Buena Vista, Colo._......_..._._
Cottonwood River at Elmdale, Kans. .
Current meters, Price, plate showing..
Current River at Doniphan, Mo___.
at Van Buren, Mo
near Eminence, Mo__.__.___.___________. 35-36

Eminence, Mo., Blue Spring near____
Current Rivernear.._______...___.._....
Jacks Forkat ... ...
Round Spring near.....__..

Eureka, Mo., Meramec River near___.._..__

F
Farmers ditch near Garden City, Kans._.__. 77-18
Finley, Tex., Sulphur Riverat__._.___.__. _. 96-
Finney County, Xans., cooperation by. - 5
Flippin, Ark., White River near. ._____ -9
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G
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Farmers ditchnear__...._.._...___.. . 7718
Gore, Okla., Illinois River near__.._ - 96
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Great Eastern canal near Hartland, Kans___ 76-77

Greer Spring at Greer, Mo________________._ 44-45.
Gurley water-stage recorder, plate showing._ . 2
H
Hagansport, Tex., Sulphur River near___.__. 96.
Halfway, Colo., Cabin Creek near.___ 71-72

Lion Creek near.. 69:
Sheep Creek near___._____.___.._ 69-70+
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I
llinois River near Gore, Okla_...__.__....._. 96.
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Independence, Kans., Verdigris River at ... 84-85

Tola, Kans., Neosho Rivernear.._____.____._ 85-87
J
Jacks Fork at Eminence, Mo___..____._..._. 40-41

James River at Galena, Mo
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Meramec River basin, Mo., gagmg-station
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Missouri, cooperation by . ... ...

N
Neosho River near Iola, Kans

near Parsons, Kans
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near 96
Q
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near Malvern, Ark. ... ___..___._ 92-94
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P
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Q
Quitaque Creek near Quitaque, Tex_._._.... 96
R
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tion records in._ ... ..._._.oo._ 90-96
Roaring River Spring near Cassville, Mo.... 98
Round Spring near Eminence, Mo_ . .._..... 96

Run-off in inches, definition of .__...___._.... 2

4 8t. James, Mo., Meramec Spring near._ .

St. Francis River near Patterson, Mo_.._._..

Salida, Colo., Arkansas Riverat_ . ........
Second-foot, definition of. . ... . ..

Becond-foot per square mile, definition of__.. 2
Sheep Creek near Halfway, Colo. _....__.._.. 69-70
South Ruxton Creek at Halfway, Colo____.. 70-71
South Side ditch near Hartland, Kans....... 7475
Spring River at Imboden, Ark___._..._...__ 96
Stage-discharge relation, definition of....__.. 2
Steelville, Mo., Meramec River near_....... 6-7
Stevens water-stage recorder, plate showing._ 2
Sullivan, Mo., Meramec River near_____._._ 8-9
Sulphur River at Finley, Tex_____._.....__. 96
near Hagansport, Tex. ... ..cooocoo_ 96
Sutherland Creek near Manitou, Colo......_ 72
Swan Creek at Forsyth, Mo........_________ 96
Syracuse, Kans., Arkansas Riverat_________ 54-55
T

Tecumseh, Mo., North Fork of White River
A e 33-34
Tennessee Fork near Leadville, Colo.__...._. 63-64
Terms, definitionof .- . _____ . _____ 2-3

U

Union, Mo., Bourbeuse Riverat.__.....__.__ 14-15

United States Weather Bureau, cooperation
DY e e 5

Van Buren, Mo., Current Riverat......___. 37-38
Verdigris River at Independence, Kans______ 84-85
Victor, Colo., West Beaver Creek near.___... 66
w
Wading measurement, typieal gaging station
for, plate showing__.____._.____..__.

Walnut River at Winfield, Kans._.___._..._.
‘Water-stage recorders, plate showing_ ..

‘West Beaver Creek near Victor, Colo......_.
Western Tie & Timber Co., cooperation by.. 5
White River at Beaver, Ark_._____...._.___. 28-30
at Forsyth, Mo cocmea . 96
near Flippin, Ark. ..o oo .. 96
North Fork, of, near Norfolk, Ark______. 96
at Tecumseh, Mo_ ... ... 33-34

White River basin, Ark. and Mo., gaging-
station records in-....._.......__.
Whitewater River at Whitewater, Mo.......
Wichita, Kans., Arkansas River near...
cooperation by - - ...

Williams, E. L., and-assistants, work of _.__. 6
Winfield, Kans., Walnut Riverat_..__._.___ 82-84
Work, authorization of . . .. ... 1
division of .- ... 6
SCOPE Of oo e e mcimmenaaaan 1-2

Zalma, Mo., Castor Riverat.__..
Zero flow, point of, definition of
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STREAM-GAGING STATIONS AND PUBLICATIONS
RELATING TO WATER RESOURCES

INTRODUOTION ‘

Investigation of water resources by the United States Geological
Survey has consisted in large part of measurements of the volume of
flow of streams and studies of the conditions affecting ‘that flow, but
it has comprised also investigation of such closely allied subjects as
irrigation, water storage, water powers, underground waters, and
quality of waters. Most of the results of these investigations have
been published in the series of water-supply papers, but some have
appeared in the bulletins, professional papers, annual reports, and
monographs.

. The results of stream-flow measurements are now published an-
nually in 12 parts, each part covering an area whose. boundaries
coincide with natural drainage features, as indictaed below:
Part I. North Atlantic slope basins (St. Johns River to York River). -
I1. South Atlarniic and eastern Gulf of Mexico. basins (James River to the
Mississippi). . .
III. Ohio River basin,
IV. St. Lawrence River basin,
V. Upper Mississippi River and Hudson Bay basins,
VI. Missouri River basin,
VII. Lower Mississippi River basin,
VIII. Western Gulf of Mexico basins,
IX. Colorado River basin.
X. Great Basin.
XI. Pacific slope basins in California,

XII. North Pacific slope basins; in three volumes:

A. Pacific slope basins in Washington and upper Columbia River basin.
B. Snake River basin.
C. Lower Columbia River basin and Pacific slope basins in Oregon.

HOW GOVERNMENT REPORTS MAY BE OBTAINED OR CONSULTED

Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resources
of the United States may be obtained or consulted as indicated
below:

1. Copies may be purchased at nominal cost from the Superin-
tendent of Documents, Government Printing Office, Washington,
D. C., who will on application furnish lists giving prices.

26695—25—wsp 567——8 101
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2. Sets of the reports may be consulted in the libraries of the
principal cities in the United States.

3. Complete sets are available for consultation in the local offices
of the water-resources branch of the Geological Survey, as follows:

Boston, Mass., 2500 Customhouse.

Albany, N. Y., 704 Journal Building.

Trenton, N. J., Statehouse. . .

Asheville, N. C., 316 Jackson Building.

Chattanooga, Tenn., 37 Municipal Building.

Columbus, Ohio, Brown Hall, Ohio State University.
Chicago, Ill., 940 Transportation Building.

Madison, Wis., care of Railroad Commission of Wisconsin,
Ames, Iowa, State Highway Commission Building.

Rolla, Mo., Rolla Building, School of Mines and Metallurgy.
Topeka, Kans,, 23 Federal Building.

Helena, Mont., 45-46 Federal Building.

Denver, Colo., 403 Post Office Building.

Salt Lake City, Utah, 313 Federal Building.

Idaho Falls, Idaho, 228 Federal Building.

Boise, Idaho, Federal Building.

Tacoma, Wash., 406 Federal Building.

Portland, Oreg., 606 Post Office Building.

San Francisco, Calif., 328 Customhouse.

Los Angeles, Calif., 600 Federal Building.

Tucson, Ariz., 210 Agricultural Building, University of Arizona.
Austin, Tex., State Capitol.

Honolulu, Hawaii, 25 Capitol Building.

A list of the Geological Survey’s publications may be obtained by

applying to the Director, United States Geological Survey, Wash-
ington, D. C.
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Stream-flow records have been obtained at about 5 ,600 points in
the United States, and the data obtained have been pubhshed in the
reports tabulated below:

Stream-flow data in reporis of the United States Geological Survey

[A = Annual Report; B = Bulletin; W = Water-Supply Paper]

Report Character of data Year
10th A, pt. 2. ____ Descriptive information only . .ol
11th A, pt. Monthty discharge and descnptive m!cn-mation ............... 1884 to Sept., 1890,
12th A, pt. 2. . _).___. Q0 e e e 1884 to June 30, 1891.
13th A, pt. Mean discharge insecond-feet ._____ _________ o o__a.__ 1884 to Dec. 31, 1892.
14th A, pt. Monthly discharge (long-time records, 1871t0 1893) ... ___._. 1888 to Dec, 31, 1893,
Bi131 ... ____ Descriptions, measurements, gage heights, and ratings_ . ______ 1893 to 1894.
i6th A, pt. Deseriptive informationonty._ .. . _.
46 . Descriptions, measurements, gage heights, ratings, and | 1895.
monthly diseharge (also many data covering earlier years).
Wl Gage heights (also gage heights for earlier years)_..___ e 1896.
18th A, pt. 4. _____| Descriptions, measurements, ratings, and monthly discharge | 1895 and 1896.
(also similar data for some earlier years).
Wb .. ‘Deseriptions, measurements, and gage heights, eastern United | 1897.
States, eastern Mississippi River, and Missourf River above
]unc'txon with Kansas.
W16 ... Descriptions, measurements, and gage heights, westem Missis-| 1897.
sippi River below Junctmn of Missouri and Platte, and west-
ern United States. X
19th A, pt.4.__.__ Descriptions, measurements, ratings, and monthly discharge | 1897.
(also some long-time records}.
W7 .. Measurements, ratings, and fage heights, eastern United | 1898.
States, eastern Mississippi River, and Missouri River.
Was . Measurements, ratings, and gage he]ghts, Arkansas River, and | 1898.
western United States.
20th A, pt. 4. __ Monthly discharge (also for many earlierears) .. .........._.... 1808.
W 35 to 39 .| Deseriptions, measurements, gage heights, and ratings.___..._. 1899.
21st A, pt. 4 Monthty diseharge. _ . 1899.
W47 to 52 Deseriptions, measurements, gage heights, and ratings___..___| 1900.
22d A, pt. 4 Monthly discharge _._______ ... X

It
g‘§\nov-

IR

Descriptions, measurements, gage heights, and ratings.
Monthly diseharge_ ... ... ...
Con(liplete data

NorE.—No data regarding stream flow are given in the fifteenth and seventeenth annusl reports.

The records at most of the stations discussed in these reports
extend over a series of years, and miscellaneous measurements at
many points other than regular gaging stations have been made
An index of the reports containing records obtained prior

each year,

to 1904 has been published in Water-Supply Paper 119.
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The following table gives, by years and drainage basins, the
numbers of the papers on surface-water supply published from 1899
to 1923. The data for any particular station will, in general, be
found in the reports covering the years during which the station was
maintained. For example, data for Machias River at Whitneyville,
Maine, 1903 to 1921, are published in Water-Supply Papers 97, 124,
165, 201 241, 261, 281 301, 321, 351, 381, 401, 431, 451, 471, 501,
and 521, whlch contam records for the New England streams from
1903 to 1921 Results of miscellaneous measurements are published
by drainage basins.

In these papers and in the following lists the stations are arranged
in downstream order. The main stem of any river is determined
by measuring or estimating its drainage area—that is, the headwater
stream having the largest drainage area is considered the continua-
tion of the main stream, and local changes in name and lake surface
are disregarded. All stations from the source to the mouth of the
main stem of the river are presented first, and the tributaries in
regular order from source to mouth follow, the streams in each tribut-
ary basin being listed before those of the next basin below.

In exception to this rule the records for Mississippi River, are given
in four parts, as indicated on page 101, and the records for large lakes
are taken up in order of streams around the rim of the lake,
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PRINCIPAL STREAMS

The principal streams flowing into the Mississippi below the mouth
of the Missouri on the west and the Ohio on the east, are Meramec,
White, Arkansas (whose chief tributaries are Huerfano, Purgatory,
Cimarron, Verdigris, Neosho, and Canadian rivers), Yazoo, Homo-
chitto, and Red 1ivers. The streams drain wholly or in part the
States of Arkansas, Colorado, Kansas, Kentucky, Louisiana, Mis-
sissippi, Missouri, New Mexico, Oklahoma, Tennessee, and Texas.

GAGING STATIONS

NoTE.—Dash after a dat e indicates that station was being maintained Sept. 30, 1923. Period after a date
indicates discontinuance.
MERAMEC RIVER BASIN

Meramee River near Meramee, Mo., 1903-1906.
Meramee River near Steelville, Mo., 1922
Meramec River near Sullivan, Mo., 1921
Meramece River near Eureka, Mo., 1903-1906; 1921
Meramec River (Station No. 1) at Fenton, Mo., 1903.
Meramec River (Station No. 2) below Fenton, Mo., 1903.
Meramee Spring near St. James,! Mo., 1903-1906; 1921-.
Dry Fork of Meramec River near St. James, Mo., 1903.
Courtois Creek at Scotia, Mo., 1905-6.
Bourbeuse River at Union, Mo., 1921~
Big River at Byrnesville, Mo., 1922—

HEADWATER DIVERSION CANAL 'BASIN

Castor River at Zalma, Mo., 1921-
Whitewater River at Whitewater, Mo., 1921-

ST. FRANCIS RIVER BASIN

St. Francis River near Patterson, Mo., 1921—
Little River:
Little River ditch No. 1 at Kirk, Mo., 1921~
Little River ditch No. 81 at Kirk, Mo., 1921-
Little River ditch No. 66 at Kirk, Mo., 1921-

WHITE RIVER BASIN

White River at Beaver, Ark., 1909-10; 1923
White River near Branson, Mo., 1909-10.
White River near Lead Hill, Ark., 1909-10.
thte River near Cotter, Ark., 1909—10
" James River at Galena, Mo 1921-
Buffalo River near Gllbert Ark 1909-10.
North Fork of White River at Tecumseh, Mo., 1921~
North Fork River near Henderson, Ark., 1909-10.
Black River at Leeper, Mo., 1921-
Current River near Eminence, Mo., 1921
Current River at Van Buren, Mo., 1921-
Current River at Doniphan, Mo., 1921
Jacks Fork at Eminence, Mo., 1921-
Big Spring near Chicopee, Mo., 1922—
Spring River:
Eleven Point River near Bard]ey, Mo., 1921—
Greer Spring at Greer, Mo., 1904; 1921—
Little Red River near Pangburn, Ark., 1909——10.

1 Records, 1903-1906, published as ‘ Meramec Spring near Meramec.”
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ARKANSAS RIVER BASIN

Arkansas River, East Fork (head of Arkansas River), near Leadville, Colo., 1890;
1911~
Arkansas River at Granite, Colo., 1897-1899; 1910—
Arkansas River at Salida, Colo., 1895-1903; 1909
Arkansas River at Canon City, Colo., 1838—
Arkansas River near Rock Canyon, Colo., 1889.
Arkansas River at Pueblo, Colo., 1885-1889; 1894-
Arkansas River near Nepesta, Colo., 1897-1903; 1909-1913.
Arkansas River near Manzanola, Colo., 1898.
Arkansas River near Rocky Ford, Colo 1897-1903.
Arkansas River at La Junta, Colo 1889 1894-95; 1901; 1903 1908; 1912-13.
Arkansas River at Las Animas, Colo 1898; 1909.
Arkansas River at New Fort Lyons, Colo., 1911.
Arkansas River near Prowers, Colo., 1903, -
Arkansas River at Prowers, Colo., 1900-1901.
Arkansas River near Amity canal head gates, Colo., 1898-99; 1901.
Arkansas River near Lamar, Colo., 1913.
Arkansas River near Granada, Colo., 1898-1901; 1903.
Arkansas River near Holly (Barton or Byron), Colo., 1894; 1901-2; 1907—
Arkansas River near Coolidge, Kans., 1903.
Arkansas River at Syracuse, Kans., 1902-1906; 1921-
Arkansas River at Garden City, Kans., 1922—
Arkansas River at Dodge, Kans., 1903—-1906.
Arkansas River at Larned, Kans., 1922—
Arkansas River near Hutchinson, Kans., 1895-1905.
Arkansas River near Wichita, Kans., 1921-
Arkansas River at Arkansas City, Kans., 1902-1906; 1921-
Tennessee Fork near Leadville, Colo., 1890; 1903; 1911-
Lake Fork of Arkansas River near Arka.nsas Junction, Colo 1890; 1903.
Half Moon Creek near Leadville, Colo., 1911-1914.
Lake Creek near Twin Lakes, Colo., 1899—1900
Twin Lakes outlet near Twin La,kes, Colo., 1910.
Clear Creek near Granite, Colo., 1890; 1910.
Cottonwood Creek near Buena Vista, Colo., 1890.
Cottonwood Creek at Hot Springs tunnel, near Buena Vista, Colo., 1910-11.
Cottonwood Creek below Hot Springs, near Buena Vista, Colo., 1911-1923
South Fork of Cottonwood Creek near Buena Vista, Colo., 1890.
North Cottonwood Creek near Buena Vista, Colo., 1911-1914.
Chalk Creek (upper station) near St. Elmo, Colo., 1913-1919.
Chalk Creek near St. Elmo, Colo., 1911-1916.
Chalk Creek near Buena Vista, Colo., 1910.
South Fork of Arkansas River at Poncha, Colo., 1911-1918.
Poncha Creek at Poncha, Colo., 1911-1918.
Grape Creek near Canon City, Colo., 1907-1909.
Oil or Fourmile Creek near Canon City, Colo., 1910. .
West Beaver Creek (head of Beaver Creek) near Vietor, Colo., 1905~
Boehmer Creek near Pikes Peak, Colo., 1909-
Little Beaver Creek near Pikes Peak, Colo., 1909—
Sackett Creek near Pikes Peak, Colo., 1909—
Fountain Creek—
Lion Creek near Halfway, Colo., 1908—
Sheep Creek near Halfway, Colo., 1908~
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Arkansas River—Continued.
Fountain Creek—Continued.
South Ruxton Creek near Halfway, Colo., 1906~
Cabin Creek near Halfway, Colo., 1906—
Sutherland Creek near Manitou, Colo., 1918
Bear Creek near Colorado Springs, Colo., 1918-
Huerfano River at Badito, Colo., 1912.
Huerfano River near Undercliffe, Colo., 1908.
Cucharas River at Walsenburg, Colo., 1907-8.
Purgatory (Las Animas) River at Trinidad, Colo., 1896-1899; 1905-1912.
Purgatory River near canyon entrance (Alfalfa), Colo., 1905-1907.
Purgatory River at J. J. ranch, near La Junta, Colo., 1898.
Purgatory River near Las Animas, Colo., 1889 and 1909.
Big Sandy Creek at Hugo, Colo., 1910-1912.
Big Sandy Creek near Kit Carson, Colo., 1910-1912,
Big Spring Creek near Arena, Colo., 1910-1912.
Amazon canal near Hartland, Kans., 1921~
Southside ditch near Hartland, Kans., 1921-
Great Eastern canal near Hartland, Kans., 1921-
Farmers ditch near Garden City, Kans., 1921—
Garden City canal near Garden City, Kans., 1921-
Little Arkansas River at Valley Center, Kans., 1922~
Diversion canal from Arkansas River at Arkansas City, Kans., 1921-1923.
Walnut River at Winfield, Kans., 1021-
Walnut River near Arkansas City, Kans., 1902-3.
Salt Fork of Arkansas River near Alva, Okla., 1904-5.
Salt Fork of Arkansas River near Tonkawa, Okla., 1903-1905.
Medicine Lodge River near Kiowa, Kans., 1895-96.
Cimarron River near Kenton, Okla., 1904-5.
Cimarron River near Garrett, Okla., 1905-1907.
Cimarron River near Arkalon, Kans., 1895-96; 1903-1905.
Cimarron River near Waynoka, Okla., 1903-1905.
Verdigris River at Independence, Kans., 1904; 1921-
Verdigris River near Liberty, Kans., 1895-1903.
Verdigris River near Catoosa, Okla., 1903-1905.
Fall River at Fall River, Kans., 1904-5.
Neosho River near Neosho Rapids, Kans., 1904.
Neosho River near Iola, Kans., 1895-1903; 1917-
Neosho River near Humboldt, Kans., 1904.
Neosho River near Parsons, Kans., 1921—
Neosho River (or Grand River) near Fort Gibson, Okla., 1899; 1903-1905.
Cottonwood River at Elmdale, Kans., 1922~
Canadian River near Sanchez, N, Mex., 1912-1914.
Canadian River at Logan, N. Mex., 1904-5; 1908-1914.
Canadian River at Calvin, Okla., 1905-1908.
Chicorica Creek near Raton, N, Mex., 1910-1914.
‘ Una del Gato Creek near Raton, N. Mex., 1910-1913.
Cimarron River at Ute Park, N. Mex., 1907-1914.
Cimarron River at Springer, N. Mex., 1907-1909.
Rayado River near Cimarron, N. Mex., 1911; 1913; 1914.
Rayado River above Abreu’s ranch, near Cimarron, N. Mex., 1911-
1914.
Rayado River at Abrew’s ranch, near Cimarron, N. Mex., 1908-9.
Rayado River below Abreu’s ranch, near Cimarron, N. Mex.,
1912-13. ‘
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Arkansas River—Continued.
Canadian River—Continued.
Cimarron River—Continued.
Rayado River near Springer, N. Mex., 1907-1909.
Urraca Creek near Cimarron, N. Mex., 1912-1914.
East Fork of Ocate River at Ocate, N. Mex., 1914
Ocate River at Ocate, N. Mex 1914.
West Fork of Ocate River at Ocate, N. Mex., 1914
Sweetwater Creek near Colmar, N. Mex., 1914
Mora River and La Cueva canal at La Cueva, N. Mex., 1903-1911
Mora River near Weber, N. Mex., 1903-4.
Mora River near Watrous, N. Mex., 1894-1896.
Mora River near Shoemaker, N. Mex., 1914.
Sapello River at Sapello, N. Mex., 1903—4. '
Sapello Mill tailrace at Sapello, N. Mex., 1903—4.
Sapello River at Los Alamos, N. Mex., 1903-1911.
Manuelitos River near Sapello, N, Mex., 1903—4.
Pajarito Creek near Hanley, N. Mex., 1911-1913.
Pajarito Creek below Vigil Creek, near Hanley, N. Mex., 1912-13.
Ute Creek near Logan, N. Mex., 1904-1906; 1909-1914.
Beaver Creek (head of North Fork of Canadian River) at Beaver, Okla.,
1904-5.
North Fork of Canadian River near Woodward, Okla., 1903-1906.
North Fork of Canadian River near El Reno, Okla., 1902-1908.
North Fork of Canadian River near Oklahoma, Okla., 1899.
North Fork of Canadian River near Eufaula, Okla., 1899.

ARKANSAS RIVER CANALS

Oxford Farmers canal near Nepesta, Colo., 1902-3.
Colorado-Kansas canal near Prowers, Colo., 1903.
Keese ditch near Prowers, Colo., 1903,

YAZOO RIVER BASIN

Tallahatchie River (head of Yazoo River) at Batesville, Miss., 1906-1912.
Tallahatchie River at Phillip, Miss., 1908-1913.
Yazoo River at Greenwood, Miss., 1908-1913.
Yazoo River at Yazoo City, Miss., 1900-1905.
Coldwater River at Savage, Miss., 1908-1912,
Yalobusha River at Grenada, Miss., 1906; 1908—-1912. '
Sunflower River near Ruleville, Miss., 1909-1912.
Sunflower River at Baird, Miss., 1908-1912.

HOMOCHITTQ RIVER BASIN
Homochitto River at Rosetta, Miss., 1906.
RED RIVER BASIN

Red River at Arthur City, Tex., 1905-1911.
Salt Fork of Red River at Mangum, Okla., 1905-6.
Turkey Creek (Deep Red Run) at Olustee, Okla., 1905-1908.
North Fork of Red River near Granite, Okla., 1903-1908.
North Fork of Red River near Snyder, Okla., 1905.
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Red River—Continued.
North Fork of Red River near Headrick, Okla., 1905-1908.
Elm Fork of Red River near Mangum, Okla., 1905-1908.
Elk Creek near Hobart, Okla., 1904-1908. |
Otter Creek near Mountain Park, Okla., 1903-1908.
Horse Creek near Mountain Park, Okla., 1905-6.
Dry Fork of Otter Creek near Mountain Park, Okla., 1905-6.
Cache Creek: ’
Medicine Bluff Creek near Lawton, Okla., 1912-1919.
Evaporation station near Lawton, Okla., 1913-1918.
Little Medicine Bluff Creek near Lawton, Okla., 1912-1919.
Wichita River at Wichita Falls, Tex., 1910-11.
Washita River at Anadarko, Okla., 1902-1908.
Washita River near Pauls Valley, Okla., 1899.
Ouachita River near Hot Springs, Ark., 1922~
Ouachita River near Malvern, Ark., 1903-1905; 1922
Ouachita River near Arkadelphia, Ark., 1905-6.

MISSISSIPFI RIVER DELTA

Bayou Cocodrie near Meeker, La., 1922-

REPORTS ON WATEBR RESOURCES OF THE LOWER MISSISSIPPI
RIVER BASIN

PUBLICATIONS OF UNITED STATES GEOLOGICAL SURVEY

WATER-SUPPLY PAPERS

Water-supply papers may be purchased (at price quoted below) from the SUPERINTENDENT OF Docu-
MENTS, WASEINGTON, D. C. An asterisk (*) indicates that the report is out of print. Water-supply
papers are of octavo size. .

*5. Irrigation practice on the Great Plains, by E. B. Cowgill. 1897. 39 pp.,
12 pls.

Describes reservoirs for storm and pumped waters, ditching, methods of distributing water,
cultivation and subirrigation, duty of water, and winter irrigation.

*6. Underground waters of southwestern Kansas, by Erasmus Haworth. 1897,
65 pp., 12 pls.

Describes physiography, drainage, geologic formations and water supply, and irrigation
development in Meade, Dodge, and Garden quadrangles, including all of Meade County,
pearly all of Seward, Haskell, and Gray counties, about one-third of Ford County, and one-
fourth of Finney County; discusses waters of Dakota sandstone and of the Tertiary formations.

#43. Conveyance of water in irrigation canals, flumes, and pipes, by Samuel

Fortier. 1901. 86 pp., 15 pls.

Describes the location and construction of various types of canals for irrigation.

*57. Preliminary list of deep borings in the United States, Part I (Alabama-
Montana), by N. H. Darton. 1902. 60 pp. (See No. 149.)

*61. Preliminary list of deep borings in the United States, Part II (Nebraska-
Wyoming), by N. H. Darton. 1902. 67 pp.

Nos. 57 and 61 contain information as to depth, diameter, yield, and head of water in borings,
more than 400 feet deep; under head ‘‘Remarks”’ give information concerning temperature,
quality of water, purposes of boring, ete. The lists are arranged by States, and the States
are arranged alphabetically. A second, revised, edition was published in 1905 as Water-
Supply Paper 149 (q. v.).
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PUBLICATIONS [

74. Water resources of the State of Colorado, by A. L. Fellows. 1002, 151
pPDP., 14 pls.  25c. H

Discusses under South Platte, Arkansas, Rio Grande, San Juan, Grand, and Green River
divisions, drainage and irrigation, and gives records of stream fiow.

96. Destructive flodds in the United States in 1903, by E. C. Murphy. 1904,
81 pp., 13 pls. 15c.

Contains notes on early floods in Mississippi Valley.

101. Underground waters of southern Louisiana, by G. D. Harris, with dis-
cussions of their uses for water supplies and for rice xrngatxon, by M L.
Fuller. 1904. 98 pp., 11 pls. 20ec.

Discusses the topography and stratigraphic geology of the area and the origin of the well
waters, gives statistics of artesian wells, describes methods of well drilling and pumping, and
treats briefly of rice cultivation.

*102. Contributions to the hydrology of eastern United States, 1903; M. L.
Fuller, geologist in charge. 1904 522 pp.

Contains brief reports on springs and wells of Arkansas and Missouri. The reports comprise
tabulated well records giving information as to location, owner, depth, yield, head, etc., sup-
plemented by notes as to elevation above sea, materials penetrated, temperature, use, and
quality; many miscellaneous analyses. .

105. 'The water powers of Texas, by T. U. Taylor. 1904. 116 pp., 17 pls. 15c.

Gives a résumé of the available data regarding water powers and briefly describes the prin-
cipal streams, including Red and Canadian rivers.

107. Water powers of Alabama, with an appendix on stream measurements in
Mississippi, by B. M. Hall. 1904. 253 pp., 9pls. 20e.
Appendix contains gage heights, rating tables, estimates of monthly discharge of Yazoo River.

*110. Contributions to the hydrology of eastern United States, 1904; M. L.
Fuller, geologist in charge. 1905. 211 pp., 5 pls.

Contains a “Summary of the water supply of the Ozark region in northern Arkansas, by
George I. Adams”’; describes the drainage and some of the immense springs of the area, many
of which have been developed as resorts.

*114. Underground waters of eastern United States; M. L. Fuller, geologist in
charge. 1905. 285 pp., 18 pls.

Contains brief reports as follows:

Mississippi, by L. C. Johnson,

Louisiana and southern Arkansas, by A. C. Veatch.

Northern Arkansas, by A. H. Purdue.

Each of these reports discusses thr geologic formation as related to water sapply, treats par-
ticularly of the mineral waters, ans zgives a list of the principal publications.

*145. Contributions to the hydrology of eastern United States, 1905; M. L. Fuller,
geologist in charge. 1905. 220 pp., 6 pls.

Contains five short reports relating to areas draining to the lower Mississippi River:

Water resources of the Joplin district, Missouri-Kansas, by W. 8. Tangier Smith, Describes
topography, geology, streams, springs, and wells; gives analyses of waters. .

Water resources of the Winslow quadrangle, Arkansas, by A. H. Purdue. Area includes a
few square miles of Oklahoma, discusses water-bearing formations, and the quality of spring
and well waters.

Notes on certain hot springs of the southern United States, by Walter Harvey Weed. Gives
an account of the history, topography, geology, fiow, temperature, and eomposition of the Hot
Springs of Arkansas, including many analyses.

Notes on certain large springs of the Ozark region, Missouri and Arkansas, comphed by My-
ron L. Fuller. Treats briefiy of the conditions under which the springs emerge, and of their
flow, temperature, and quality.

. Water resources of the contact region between the Paleozoic and Mississippi embayment
deposits in northern Arkansas, by A. H. Purdue. Describes geology and water resources of a
belt 12 to 15 miles wide extending along the western edge of the Mississippi embayment deposits
fiom Arkansas River northward to the Missouri line. Considers source of water, amount,
chemical character and use of water, prospects for fiowing wells, atc.
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Destructive floods in the United States in 1904, by E. C. Murphy and
others. 1905. 206 pp., 18 pls. 15c.

Describes floods on Kansas, Neosho, Verdigris, Osage, Arkansas, Canadian, and Purgatory
rivers, discussing the streams, precipitation, damages, prevention of future damages, etc.

Geology and water resources of Oklahoma, by C. N/ Gould. 1905. 178
ppP., 22 pls.

Describes topography, geology, climate, streams, springs, deep wells (water and oil and
gas), and artesian water, and discusses the water supply by counties; treats of irrigation from
reservoirs, springs, and wells; gives analyses of well waters and table of welt rewrds‘,,z

Preliminary list of deep borings in the United States (second edition, with
additions), by N. H. Darton. 1905. 175 pp. 10ec. '

Qives by State (and within the States by counties), location, depth, diameter, yield, height
of water, and other available information, concerning wells 400 feet or more in depth; includes
all wells listed in Water-Supply Papers 57 and 61; mentions also principal publications relating
to deep borings.

The underflow in Arkansas Valley in western Kansas, by C. 8. Slichter.
1906. 90 pp., 3 pls.

Discusses origin and extent of the underflow, fluctuations of ground-water level, the chemical
composition of the waters (including analyses); gives results of measurements at various points
and summaries and details of pumping tests.

The geology and water resources of the eastern portion of the Panhandle of
Texas, by C. N. Gould. 1906. 64 pp., 15 pls.
Discusses topography, geology, streams, springs, ground waters, and irrigation; gives
details by counties.
Summary of the underground-water resources of Mississippi, by A. F.
Crider and L. C. Johnson. 1906. 86 pp., 6 pls. 20c.

Describes geography, topography, and general genlogy of the State; discusses the souree,
depth of penetration, rate of percolation, and recovery of underground waters, artesian requi-
sites, and special conditions in the Coastal Plain formation; gives noetes on wells by counties,
deep-well records, and selected records in detail; treats of sanitary aspect of wells and gives
analyses.

Underground-water papers, 1906; M. L. Fuller, geologist in charge. 1906.
104 pp., 1 pl.
Contains brief report entitled ‘ ‘Drainage of wet lands in Arkansas by wells,”” by A.F.Crider.

Destructive floods in the United States in 1905, with a discussion of flood
discharge and frequency and an index to flood literature, by E. C
Murphy and others. 1906. 105 pp., 4 pls.

QGives account of fiood on Purgatory River, Colorado, and estimates of ficod fiow and dis-
charge of Arkansas River at Pueblo, Colo.; contains also index to literature on flood fiow in
American streams.

Underground waters of Tennessee and Kentucky west of Tennessee River
“and of an adjacent area in Illinois, by L. C. Glenn. 1908. 173 pp.,
7 pls. 25c¢.

Describes physical features, static level, and uses of waters, artesian conditions, source and
properties of underground water; discusses topography, geology, and water resources by coun-
ties; gives logs of wells, analyses of waters, and bibliography of most important reports.

The geology and water resources of the western portion of the Panhandle
of Texas, by C. N. Gould. 1907. 70 pp., 7 pls.*
Describes the topography and general geology of the area, the desp-seated waters, springs,
and streams, and the use of the waters for irrigation; discusses details of topography, geology,
and water supply by connties.

/
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- 1
Underground waters of Missouri, their geology and utilization, by E. M.
Shepard, 1907. 224 pp., 6 pls. 30c.
Describes the topography and geology of the State, the waters of the various formations, and
discusses the water supplies by districts,and counties; gives statistics of city water supplies,
analyses of water, and many well records.

The quality of surface waters in the United States, Part I, Analyses
of waters east of the one hundredth meridian, by R. B. Dole. 1909.
123 pp. :

Describes collection of samples, methods of examination, preparation of solutions, accuracy

of estimates, and expression of analytical results; gives results of analyses of waters of M issis-
sippi, Arkansas, and Red rivers.

Quality of the water supplies of Kansas, by H. N. Parker, with a pre-
liminary report on stream pollution by mine waters in southeastern
Kansas, by E. H. S. Bailey. 1911. 375 pp., 1 pl. 30ec.

Describes the topographic and geologic features of the State and the artesian basins; dis-

cusses the signiflcance of mineral constituents and classiflcation of waters; gives details con-
cerning quality of underground water by counties and surface water by drainage basins.

Some stream waters of the western United States, with chapters on sedi-
ment carried by the Rio Grande and the industrial application of water
analyses, by Herman Stabler. 1911. 188 pp.

Describes collection of samples, plan of analytical work, and methods of ama,lyses, discusses
soap-consuming power of waters, water softening, boiler waters, and water for irrigation; gives
results of analyses of samples of water from Sapello River, Salt, North, and Elm forks of Red
River, and Turkey Creek.

Geology and underground waters of northeastern Texas, by C. H. Gordon.
1911. 78 pp., 2 pls. )

Describes geography, physiography, and geology of area comprising Bowie, Red River
Lamar, Delta, Hopkins, Franklin, Titus, Morris, Camp, and Cass counties; discusses the
source and availability of underground waters, artesian waters of the various formations, and
reviews the geographic relations, geology, and water resources by counties.

Geology and underground waters of the Wichita region, north-central
Texas, by C. H. Gordon. 1913. 88 pp., 2 pls.
Describes the physiography, climate, surface and deep waters of an area in Montague, Clay,
Wichita, Wilbarger, Hardeman, Foard, Knox, Baylor, Archer, Jack, Young, Throckmorton,
and Haskell counties; gives details by counties.

Contributions to the hydrology of the United States, 1914. N. C. Grover,

chief hydraulic engineer. 1915. 225 pp., 17 pls. 30c.

*(a) Preliminary report on ground water for irrigation in the vicinity of chhita, Kans., by
0. E. Meinzer, pp. 1-9.

(b) Ground water for irrigation in the vicinity of Enid, Okla., by A. T S8chwennesen, pp.
11-23, pl. 1, bc.

*(d) Ground water for irrigation in the valley of North Fork of Canadian River near Okla-
homas City, Okla., by A. T. S8chwennessen, pp. 41-51.

Geology and ground waters of northeastern Arkansas, by L. W. Stephen-
son and A. F. Crider, with a discussion of the chemical character of the
waters by R. B. Dole. 1916. 315 pp., 11 pls.

Describes the physiography of Arkansas, the character and distribution of the geologic
formations, the streams, lakes, ponds, and swamps, the source, disposal, quantity, and dis-
tribution of the ground waters and their economic uses; gives details by counties; discusses,
under chemical character of the waters, standards of classification, methods of purification,
and the quality of surface and ground water; contains bibliography and gives many geologic
sections and analyses of waters.

Profile surveys in 1915 along the Rio Grande, Pecos River, and Mora
River, N. Mex., prepared under the direction of W. H. Herron, acting
chief geographer. 1916. 11 pp., 11 pls. 15c.

Gives the results of surveys made to determine the location of undeveloped water power on
some of the rivers of the United States that are adapted to the development of power by lIow
or medium heads of 20 to 100 feet.
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487. The Arkansas River flood of June 3-5, 1921, by Robert Follansbee and
E. E. Jones, 1922. 44 pp., 6 pls. 10ec.

Deseribes topography of Arkansas River basin, gives cause of flood, areas of intense rainfall,
progress of flood crest thrcugh Arkansag Valley, effect of reservoirs on floods, and flood flow
on main streams and largest tributaries. Gives an account of previous floods in the basin.

*500. Contributions to the hydrology of the United States, 1921; N. C. Grover,

chief hydraulic engineer. 1922. iv, 74 pp., 4 pls.

Issued also in separate chapters. The following paper contains information on ground
water.

‘(b)) Ground water for irrigation near Gage, Ellis County, Okla., by D. G. Thompson, pp.
33-63, pl. iv. 5c. Describes the surface features and geology of this region. Discusses source
of water supply, quantity and quahty of water available, and the feasibility of using it for
irrigation.

ANNUAL REPORTS

Each of the papers contained in the annual reports was also issued in separate form. Annual reports
may be purchased (at the price guoted below) from the SUPERINTENDENT OF DOCUMENTS, W ASHINGTON,
D. 0. Anasterisk (*) indicates that the report is out of print.

Tenth Annual Report of the United States Geological Survey, 1888-89, J. W.
Powell, Dlrector 1890. 2 parts. Pt. II. Irrigation, viii, 123 pp.
35¢.

Makes a preliminary report on the organization and prosecution of the survey of the-arid
lands for purposes of irrigation; includes an account of the methods of topographic and hydraalic
work, the segregation work on reservoir sites and irrigable lands, field and office methods, and
brief descriptions of the topography of some of the river basins.

Eleventh Annual Report of the United States Geological Survey, 1889-90, J. W.
Powell, Director. 1891. 2 parts. Pt. II. Irrigation, xiv, 395 pp., 30
pls. and maps. $1.25. Contains:

*Hydrography, pp. 1-110. Discusses scope of work, methods of stream measurement, rain-
fall and evaporation, and describes the more important streams.

*Engineering, pp. 111~200. Gives an account of the surveys in the Arkansas division.

*The arid lands, pp. 201~289. Includes a report on artesian irrigation on the Great Plains,
a discussion of the general considerations affecting-artesian water supply, the economic limit to
the utilization of artesian water for irrigation, irrigation by artesian wells in various countries,
and the geolegic conditions and statistics of artesian wells on the Great Plains.

*Topography, pp. 201-343. Comprises reports of the topographic surveys in Colorado and
New Mexico, and on reservoir sites.

Twelfth Annual Report of the United States Geological Survey, 1890-91, J. W.
Powell, Director. 1891. 2 parts. Pt. II. Irrigation, xviii, 576 pp.,
93 pls. $2.00. Contains:

*Report upon the location and survey of reservoir sites during the fiscal year ended June 30,
1891, by A. H. Thompson, pp. 1-212, pls. 54-57. Describes reservoir sites in Chatiee, Custer,
Fremiont, Park, El Pasc, Pueblo, Huerfano, Las Animas, Bent, Otero, Bacs, Kiowa, and
Lake counties, Colo.

*Hydrography of the arid regions, by F. H. Newell, pp. 213-361, pls. 58-106. Discusses the
available water supply of the arid regions, the duty of water, flood waters, relation of rainfall
to river flow, classifies the drainage basins, and describes the rivers of the Arkansas River
basin,

Thirteenth Annual Report of the United States Geological Survey, 1891-92, J.
W. Powell, Director. 1892. (Pts.” II and III, 1893.) 3 paris. Pt.
III. Irrigation, xi, 486 pp., 77 pls. $1.85. Contains:

*Engineering results of irrigation survey, by H. M. Wilson, pp. 351-427, pls. 147-182.
Describes work at Twin Lakes reservoir and Twin Lakes dam, Colorado.

*Report upon the construction of topographic maps and the selection and survey of reservoir
sites in the hydrographic basin of Arkansas River, Colo., by A. H. Thompson, pp. 429-444.
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*Rixteenth Annual Report of the United States Geological Survey, 1894-95,
Charles D. Walcott, Director. 1896, (Pts. II, III, and IV, 1895.)
4 parts. *Pt. II. Papers of an economic character, xn, 598 pp., 43 pls.
$1.25. Contains:

The publiclands and their water sppply, by F. H. Newell, pp. 457-533, pls. 35-39. Describes
general character of the public lands, the lands disposed of (railroad, grant, and swamp lands
and private miscellaneous entries), lands reserved (Indian, forest, and military reservations)
the vacant lands, and the rate of disposal of vacant lands; discusses the streams, wells, and
reservoirs as sources of water supply; gives details for each State.

Seventeenth Annual Report of the United States Geological Survey, 1895-96
" Charles D. Walcott, Director. 1896, 3 parts in 4 vols. *Pt, I
Economic geology and hydrography, xxv, 864 pp., 113 pls Contains:
‘The underground water of the Arkansas Valley in eastern Colorado, by G. K. Gilbert, pp.
551-601, pls. 56-68. 20c. Describes the geology and topography of the district, the general
conditions under which artesian water occurs, the gathering grounds, capacity, distribution,
and quality of the water of the Dakota sandstone, the water of the upland sands, the terraces,
and the dune sands, and the underflow of rivers and creeks.

*Twenty-first Annual Report of the United States Geological Survey, 1899-1900
Charles D. Walcott, Director. 1900. (Pts. III, IV, VI, VI continued,*
and VII, 1901.) 7 parts in 8 vols. and separate case for maps with Pt.
V. Pt. IV, Hydrography, 768 pp., 156 pls. $2.35. Contains:

*The High Plains and their utilization, by W. D. Johnson, pp. 601~741, pls. 113-156. De-
scribes the area situated in an irregular belt lying about midway across the long eastward slope
of the Great Plains and including parts of Wyoming, Colorado, and Nebraska (North and
South Platte, Republican, and Smokey Hill River basins), Colorado, Kansas, New Mexico,
Oklahoma, and Texas (Arkansas River basin), and Colorado, New Mexico, and Texas (Rid
Grande basin); discusses the origin and structure of the High Plains, the precipitation, tempera
ture, and other factors of climate, experiments with irrigation, and the use of mountain streams
local storm-water storage, and artesian waters. Concluded in the Twenty-second Annual
Report, Pt. IV, pp. 631-669, pls. 51-65. ($2.20.)

*Pt. VII, Texas, 666 pp., 71 pls. Consists of:

Geography and geology of the Black and Granite prairies, Texas, with detailed descriptions
of the Cretaceous formations and special reference to artesian waters, by Robert T. Hill. De-
scribes an area in Texas and southern Indian |[Oklahoma] Territory, comprising about 50,000
square miles; describes relief, drainage, and soils; gives a résumé of prineiples governing under
ground water; describes the artesian well systems of Texas and gives details of artesian condi-
tions in Black and Grand prairies by counties; treats briefly of the chemieal qualities of the
artesian waters and gives analyses.

*Twenty-second Annual Report of the United States Geological Survey, 1900~
1901, Charles D. Walcott, Director. 1901, (Parts III and IV, 1902))
4 parts. Pt. IV, Hydrography, 690 pp., 65 pls. $2.20 Contains:
*The High Plains-and their utilization (conclusion of paper in Twenty-first Ann. Rept., pt
4), by W. D. Johnson, pp. 631-669, pls. 51-65.

BULLETINS

Bulletins may be purchased (at price quoted below) from the SUPERINTENDENT OF DOCUMENTS
WASHINGTON, D. C. An asterisk (*) indicates that the report is out of print. Bulletins are of octavo size.

238. Economic geology of the Iola quadrangle, Kans., by G. I. Adams, Erasmus
Haworth, and W. R. Crane. 1904. 83 pp., 11 pls. 25c.
Contains (pp. 75-77) a brief discussion of the water supply.

*264. Record of deep—well drilling for 1904, by M. L. Fuller, E. F. Lines, and A. C.
Veatch.® 1905.. 106 pp.

Discusses the importance of accurate well records to the dnl]er, to owners of cil, gas, and
water wells, and to the geologist; describes the general methods of work; gives tabulated records
of wells in Arkansas, Colorado, New Mexico, Oklahoma, Kansas, Missouri, Tennessee, and
Texas; and detailed records of wells in Otero County, Colo.; Greenwood, Montgomery, and
Neosho counties, Kans., and St. Louis County, Mo. These wells were selected because they
give definite stratigraphic information.

-
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*298. Record of deep-well drilling for 1905, by M. L. Fuller and Samuel Sanford.
1906. 299 pp.
Gives an account of progress in the collection of well records and samples; contains tabulated
records of wells in Arkansas, Colorado, Kansas, Kentucky, Louisiana, Mississippi, Missouri,
New Mexico, Oklahoma, Tennessee, and ‘Texas; and detailed records of wells in Hempstead
County, Ark.; Fremont and Pneblo counties, Colo.; Allen, Chase, Coffee, and McPherson
counties, Kans.; Panola County, Miss.; Nowata, Washington, Tulsa, Murray, Okmulgee, and
Pawnee counties, Okla., and Clay and Roberts counties, Tex. The wells of which detailed
sections are given were selected because they afford valuable stratigraphic information.

PROFESSIONAL PAPERS

Professional papers may be purchased (at price quoted below) from the SUPERINTENDENT OF Docu-
MENTS, WASHINGTON, D. C. An asterisk (*) indicates that the report is out of print. Professional papers
are of quarto size. '

*32. Preliminary report on the geology and underground-water resources of the

central Great Plains, by N. H. Darton. 1905. 433 pp., 72 pls.

Describes altitudes and slopes, climate, drainage, stratigraphi¢ structure, historical geology,
and the water horizons; discusses deep wells and prospects (by counties and towns) in South
Dakota, Nebraska, central and western Kansas, -eastern Colorado, and eastern Wyoming; dis-
cusses also the occurrence of coal, petroleum, and natural gas, salt, gypsu.m, gold, iron ore, and
other minerals.

*46. Geology and underground-water resources of northern Louisiana and
southern Arkansas, by A. C. Veatch. 1906. 422 pp., 51 pls.
Describes the historical geology and topographic development of a portion of the Coastal
Plain; discusses the fundamental principles governing underground waters and their applica-
tion to this region; contains account of methods and costs of well making, gives well predictions
4 and a short discussion of the underground conditions in each county, and data in regard to
wells arranged in tables by counties, followed by notes giving sections, analyses of waters, etc.;
contains also a dictionary of altitudes, arranged by counties.
*52. Geology and underground waters of the Arkansas Valley in eastern Colo-
rado, by N. H. Darton. 1906. 90 pp., 28 pls.

Describes the stratigraphie, structural, and historical geology of the Arkansas Valley and the
relation of the geologic formations to the underground waters; discusses the source, depths,
areas of flow, head, quantity, and quality of the waters of the ‘“Dakota’’ sandstone, and the
waters of the “Red Beds” and Morrison formations, the Laramie and associated formations,
the later Tertiary deposits, and the dune sands ‘‘An extension of the preliminary exami-
nation of the region by G. K. Gilbert in 1894 and 1895.” See Seventeenth Annual Report, part
2, 1896, pp 551-601.

135. The composition of the river and lake waters of the United States, by
F. W. Clarke. 1924. iv, 199 pp. 50c.

Contains analyses of the water of the prineipal streams.
GEQLOGIC FOLIOS

Under the plan adopted for the preparation of a geologic map of the United
States the entire area is divided into small quadrangles, bounded by certain
meridians and parallels, and these quadrangles, which number several thousand,
are separately surveyed and mapped.? The unit of survey is also the unit of
publication, and the maps and description of each quadrangle are issued in the
form of a folio. When all the folios are completed they will constitute the
Geologic Atlas of the United States.

A folio is designated by the name of the principal town or of a prominent
natural feature within the quadrangle. Each folio includes maps showing the
topography, geology, underground structure, and mineral dep051ts of the area
mapped and several pages of descriptive text. The text explains the maps and
describes the topographic and geologic features of the country and itsmineral

2 Index maps showing areas in the lower Mississippi River basin covered by topographic maps and by
geologic folios will be mailed on receipt of request addressed to the Director, U. 8. Geological Survey, Wash-
ington, D. C.
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products. The topographic map shows roads, railroads, waterways, and, by.
contour lines, the shapes of the hills and valleys and the height above sea lavel
of all points in the quadrangle. The areal-geology map shows the distribution
of the various rocks at the surface. The structural-geology map shows the
relations of the rocks to one another underground. The economic-geology map
indicates the location of mineral deposits that are commercially valuable. The
artesian-water map shows the depth to underground-water horizons. Economic-
geology and artesian-water maps are included in folios if the conditions in the
areas mapped warrant their publication. The folios are of special interest to
students of geography and geology and are valuable as guides in the development.
and utilization of mineral resources.

The folios numbered from 1 to 163, inclusive, are published in only one form
(18 by 22 inches), called the library edition. Some of the folios that bear numbers.
higher than 163 are published also in an octavo edition (6 by 9 inches). Owing
to a fire in the Geological Survey building May 18, 1913, the stock of geologie
folios was more or less damaged by fire and water, but 80 or 90 per cent of the folios
~ are usable. They will be sold at the uniform price of 5 cents each, with no reduc-
tion for wholesale orders. This rate applies to folios in stock from 1 to 184, in-
clusive {(except reprints), also to the library edition of folio 186. The library
edition of folios 185, 187, and higher numbers sells for 25 cents a copy, except
that some folios which contain an .unusually large amount of matter sell at higher
prices. The octavo edition of folio 185 and higher numbers sells for 50 cents a
copy, except folio 193, which sells for 75 cents a eopy. A discount, of 40 per cent
is allowed on an order for folios or for folios together with topographic maps
amounting to $5 or more at the retail rate.

All the folios contain descriptions of the drainage of the quadrangles. The
folios in the following list contain also brief discussions of the underground
waters in connection with the economic resources of the areas and more or less
information concerning the utilization of the water resources.

An asterisk (*) indicates that the stock of the folio is exhausted.

*36. Pueblo, Colorado.

*58. Elmoro, Colorado.

*68. Walsenburg, Colorado.

*71. Spanish Peaks, Colorado.

*122. Tahlequah, Oklahoma-Arkansas.
*132. Muskogee, Oklahoma.
*135. Nepesta, Colorado.
148. Joplin district, Missouri-Kansas. (Reprinted in 1914.) 50c.
*154. Winslow, Arkansas—Oklahoma (Ind. T.).
*159. Independence, Kansas.

186. Apishapa, Colorado. 50c.

198. Castle Rock, Colorado. 25¢c.

202. Eureka Springs-Harrison, Arkansas. 25c:

203. Colorado Springs, Colorado. 25c.

212. Syracuse-Lakin, Kansas. 25c.

214. Raton-Brilliant-Koehler, New Mexico-Colorado. 50c.

215. Hot Springs, Arkansas. 25c.

MISCELLANEOUS REPORTS

Other Federal bureaus, State and other organizations have from
time to time published reports relating to water resources of various
sections of the country. Notable among those pertaining to the
lower Mississippi River drainage basin are the reports of the State
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geologists of Kansas, Tennessee, Louisiana, and Texas, the Missis-
sippi Agricultural Experiment Station, the Chief of Engineers, United
States Army, the Mississippi River Commission, and the Tenth
Census, volume 17. The following reports deserve special mention:

Special report on well waters in Kansas, by Erasmus Haworth, State geologist:
Kansas Univ. Geol. Survey Bull. 1, 1913.

* Report of the board of. irrigation survey and experlment for 1895 and 1896 to
the Legislature of Kansas, 1897,

Surface waters of Kansas, 1895-1919, by Kansas Water Commission. 1920.

Report on the underground waters of Louisiana, by G. D. Harris, A. C. Veateh,
and others: Louisiana Geol. Survey Bull. 1, 1905.

. Geology and underground water resources of northern Louisiana, with notes on
adjoining districts, by A. C, Veatch: Louisiana Geol. Survey Bull. 4, 1906.

Report on water purification investigation and on plans proposed for sewerage
waterworks systems: New Orleans Sewerage and Water Board, 1903.

Water powers of Arkansas: A preliminary report on White River and some of
its tributaries, by W. N. Gladson. 1911.

Preliminary report upon the drainage of lands overflowed by the North and
Middle forks of Forked Deer River and Rutherford Fork of Obion River in Gibson
County, Tenn., by A. E. Morgan and S. H. McCrory Tennessee Geol. Survey
Bull. 3-B, 1910

The delta of the Mississippi: the physics of the river, the control of its floods,
and the redemption of the alluvion, by Col. Caleb G. Forshey, Cambridge, 1873.

Report upon the physics and hydraulics of the Mississippi River, by A. A.
Humphreys and H. L. Abbot: Prof. Papers Corps Top. Eng. U. 8. Army, No. 4
1861.
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A=Annual Reports; M=Monograph; B==Bulletin; P=Professional Paper; W=Water-Supply Paper;
G F =QGeologic Folio}

Arkansas: Quality of waters, etc___._______ W 102, 145, 236, 399; G F 154, 215
Surface waters_ o e W 487; G F 202, 215
Underground waters_ _ . _ . e W 57

102, 110, 114, 145, 149, 160, 399; P 46; G F 122, 154, 202, 215

Artesian waters: Essential conditions_ . __ . __________ W 114

Chemical analyses 3 __ el W 236, 274; P 135

Colorado: Quality of waters_ .. _ .. ______.________ W 236, 274; G F 135, 203
Surface waters_ _ _ . __ _ oo eo-. W 74, 147, 162; G F 203
Underground waters______________________________ A 16, ii; 17, ii; 21, iv;

22, iv; P 32, 52; W 57, 149; G F 36, 58, 68, 71, 135, 186, 198, 203, 214

Engineering methods _ - . . . e W 43, 110

Floods. - - - e W 96, 147, 162

Irrigation, general . _.___ . ___ ___-_..____.___ A 10, ii; 11, ii; 12, ii; 13, iii; 16, ii

Kansas: Quality of waters_ _ _ .. ... ________ B 238; W 153, 273; G F 148, 212
Surface waters_ .. __ . ________. B 238; W 96, 147, 273, 212
Underground waters___ o A 16,ii; 21,iv; 22, iv;

B 238; P 32; W 6, 57, 145, 149, 153, 273, 345a; G F 148, 159, 212

Kentucky: Quality of waters_____ i W 164
Underground waters______________________ W 57, 102, 110, 114, 149, 164

Louisiana: Quality of waters_ . . __ . oo W 101, 236
Underground waters_ _____ __ . ___ ... ___._... W 57, 101, 114, 149; P 46

Mineral springs: Analyses. . . __ . __ .. ______ A 14, ii
Origin, distribution, etc__/ ..................................... A 14, il
W 114

Mississippi: Quality of waters________________ .. W 159
Surface waters _ _ - e w107
Underground waters__._______________________ W 57, 102, 114, 149, 159

Missouri: Quality of waters, ete. ... _________._ W 195; G F 148
Surface waters___ . _ e W 162; G F 148
Underground waters_ .._._____ W 57, 102, 110, 114, 145, 149, 195; G F 148

Motions of ground waters_ ... oo W 110

New Mezxico: Quality of wataers_ _ _ . __ . .- W 274
River profiles_ _ . _ e W 421
Surface waters_ _ . _ e W 147, 162
Underground waters. . ____.__._.____ A 21, iv; 22,iv; W 61, 149; G F 214

Oklahoma [Indian Territory]: Quality of waters. A 21, vii; W 148, 274; G F 154
Surface waters. - . .o W 147, 148; G F 132
Underground waters - _ __ e A 21, vii;

W 57, 61, 148, 149, 345b and d, 500 b; G F 122, 132, 154

Pollution: Indices of - . e W 160

Sanitation; quality of water; pollution; sewage irrigation..__._._._._. W 110,

114, 145, 160, 236

Tennessee: Quality of waters. - __ .. W 164, 236
Underground waters_ - _ .. oo W 61, 102, 114, 149, 164

Texas: Quality of waters. ... .. . o A 21, vii; W 276, 317
Surface waters_ e W 105, 154, 162, 191

Underground waters.._.. A 21, iv; 21, vii; 22, iv; W 61, 149, 154, 191, 276, 317

Underground waters: Methods of utilization ... .. ... W14
Pollution_ e W 110, 145, 160

3 Many analyses of river, spring, and well waters are scattered through publications, as noted in abstracts.
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Amazon canal, Kans___.._______
Arkansas River, Colo.-Kans____
Arkansas River canals, Colo-. .
Arkansas River, diversion canal,

Kans. ...
Arkansas River, East Fork, Colo_
ArkansasRiver, Lake Fork, Colo.
Arkansas River, Salt Fork, Okla.
ArkansasRiver,South Fork,Colo.
Arkansas River, Tennessee Fork,

Bayou Cocodrie, La___________
Bear Creek, Colo. ... _.______
Beaver Creek, Okla.___________
Beaver Creek, Little, Colo..___
Beaver Creek, West, Colo______
Big River, Mo_.______________
Big Sandy Creek, Colo._______
Big Spring Creek, Colo_.______
Big Spring, Mo____.___.__....
Black River, Mo _ooooon.
Boehmer Creek, Colo._________
Bourbeuse River, Mo__.._______
Buffalo River, Ark_.__________
Cabin Creek, Colo...__..___.__
Cache Creek, Okla.._.______.__
Canadian River, N. Mex.-Okla. .
Canadian River, North Fork,

Castor River, Mo_____________
Chalk Creek, Colo_.__________
.Chicorica Creek, N. Mex_._____
Cimarron River (tributary to

Arkansas River), Kans.-Okla_
Cimarron River (tributary to

Canadian River), N. Mex____
Clear Creek, Colo_____._______
Coldwater River, Miss._.______
Colorado-Kansas canal, Colo__ .
Cottonwood Creek, Colo._.____
Cottonwood Creek, North, Colo_
Cottonwood Creek, South Fork,
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Courtois Creek, Mo___._______
Cucharas River, Colo___.______

Current River, Mo________ .
Deep Red Run. See Turkey
Creek.

Dry Fork of Otter Creek, Okla.._
East Fork. See name of main
stream.

Eleven Point River, Mo._______
Elk Creek, Okla._______________
Elm Fork of Red River, Okla__._
Evaporation station, Okla______
Fall River, Kans______________
Farmers ditch, Kans__________
Fountain Creek, Colo_ _.._____
Fourmile Creek. See Oil Creek.
Garden City canal, Kans.._._..
Grand River. See Neosho River.
Grape Creek, Colo____________
Great Eastern canal, Kans_____
Greer Spring, Mo____._._____.
Half Moon Creek, Colo._.__.__
Homochitto River, Miss_.______
Horse Creek, Okla.____________
Huerfano River, Colo. .__.____
Jacks Fork, Mo_._____________
James River, Mo_____________
Keese diteh, Colo_____________
La Cueva canal, N. Mex._______
Lake Creek, Colo.__________.__
Lake Fork of Arkansas River,
Las Animas River. See Purga-
tory River.

Lion Creek, Colo___________._

Little Arkansas River, Kans____
Little Beaver Creek, Colo..____
Little Medicine Bluff Creek,

Little Red River, Ark_.____.___
Little River ditches, Mo_.______
Little River, Mo.__.__________
Manuelitos River, N. Mex_____
Medicine Bluff Creek, Okla____
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Page
Medicine Bluff Creek, Little,

OKla_ . 110
Medicine Lodge River, Kans___.. 108
Meramec River, Mo_._________ 106 |-

STREAMS

Salt Fork of Red River, Okla___
Sandy Creek, Big, Colo________
Sapello Mill tailrace, N. Mex___
Sapello River, N. Mex.________

Meramee River, Dry Fork, Mo.. 106 | -Sheep Creek, Colo. ___.___.____

Meramee Spring, Mo_.________ 106
Mora River, N. Mex__________ 109
Neosho River, Kans.-Okla_____ 108
North Cottonwood Creek, Colo. 107
North Fork River, Ark.________ 106

North Fork. See name of main
stream.

Ocate River, N. Mex__._.__.__. 109

Ocate River, East Fork, N. Mex. 109

Ocate River, West Fork,N.Mex. 109

0il Creek, Colo________._______ 107
Otter Creek, Okla_____________ 110
Otter Creek, Dry Fork, Okla__. 110
Quachita River, Ark_ .. ____._ 110
Oxford Farmers canal, Colo__.. 109
Pajarito Creek, N. Mex____.__ 109
Poncha Creek, Colo.._______._ 107
Purgatory River, Colo__..___..._ 108
Rayado River, N.Mex..._____.. 108
Red River, Tex_._.________._.__ 109
Red River, Elm Fork, Okla____ 110
Red River, Little, Ark__._______ 106
Red River, North Fork, Okla .. 109
Red River, Salt Fork, Okla___. 109
Ruxton Creek, South, Colo___. 108
Sackett Creek, Colo_ .. ...___._ 107
8t. Franecis River, Mo_....____ 106
8alt Fork of Arkansas River,

OKlae o oo e 108

O

South Fork. See name of main
stream.
South Ruxton Creek, Colo... ..
Southside diteh, Kans_________
Spring River, Mo_._____._____
Sunflower River, Miss____.____
Sutherland Creek, Colo_._.____
Sweetwater Creek, N. Mex.__.__
Tallahatchie River, Miss..___._
Tennessee Fork of Arkansas
River, Colo_ .- _.________
Turkey Creek (Deep Red Run),

Una del Gato Creek, N. Mex___
Urraca Creek, N. Mex_____.__.
Ute Creek, N. Mex___.__._____
Verdigris River, Kans.-Okla___.
Walnut River, Kans__________
Washita River, Okla____.__._..
West Beaver Creek, Colo_____.
West Fork. See name of main
stream.
White River, Ark.-Mo.___..____
White River, North Fork, Mo.__
Whitewater River, Mo._._.___.
Wichita River, Tex_ . ___._.._.
Yalobusha River, Miss_ __...___
Yazoo River, Miss_. ...
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